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Abstract
Earning a General Educational Development (GED) credential can have positive results
in a student’s life including higher wages and better job opportunities. The 2014 version
of the GED exam changed the format from a paper-based test to a computer-based test.
This change coincided with a 35% decline in the pass rate indicating not all students are
prepared to pass the new computer-based test (CBT). The purpose of this quantitative
study was to evaluate the influence of a candidate’s race and reason for taking the exam
on the pass or fail outcome of the new computer-based GED exam. The study used
Vroom’s expectancy theory as the theoretical framework. The guiding question was to
examine the relationship between a candidate’s motivation and pass or fail outcome of
the CBT. This study used a quantitative approach to analyze available archival data from
The Technical College System of Georgia in 2014 and 2015. Two chi-square analyses
were conducted on data from 21,641 participants using candidate’s race, reason for taking
the exam, and GED pass or fail outcome. Results suggested that individually, both a
candidate’s race and reason for taking the test have a statistically significant effect on the
participant’s pass or fail outcome. Results from this study may help GED educators and
students better understand factors that can influence student success. Integrating career
development orientations and remedial computer based technology classes into the GED
preparation process were recommended. Implications for positive social change include
the potential to increase student motivation, improve the preparedness of both students
and educators and subsequently increase the number of people who pass the GED exam.
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Chapter 1: Introduction to the Study
The rapid rate of technology innovation is revolutionizing society, business,
education, and social connections. From the connected car to Apple Pay and
Smartboards, technology is integrated into every aspect of life. With the proliferation of
smart devices and computers, more companies are managing job applications, service
reservations, and payments online. With so many changes, computer skills are no longer
a luxury. To meet the United States’ projected job demands, students must obtain 21st
century literacies. The Jobs Council Recommendations (2015) reported that by 2020, the
United States is expected to have 1.5 million too few college graduates to meet
employment demands. Conley (2007) asserted that college readiness is contingent on
students developing key cognitive strategies in high school; however, teachers and school
administrators often neglect this skills due to the focus on high-stakes standardized
testing preparation. Studies show that high-stakes testing is not always effective and may
be detrimental to the learning process. Darling-Hammond and Adamson (2010) claimed
that when educators teach specifically to the content of high-stakes tests, students are
frequently unable to transfer their knowledge into other formats or settings. Au (2013)
said that high-stakes testing is not objective and masks race and class inequalities in the
United States.
In 2010, President Obama called on the U.S. Department of Education Office of
Technology to develop a National Educational Technology Plan (NETP) that would
include standards and assessments to measure 21st century competencies and expertise
(NETP Technical Working Group, 2010). The standards and assessments include critical
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thinking, complex problem-solving, and collaboration and multimedia communication in
all content areas (NETP Technical Working Group, 2010). The Obama administration
has made education a priority and created a goal that by 2020, the proportion of college
graduates with 2-year or 4-year degrees will increase to 60% of the population, compared
to 39% in 2010 (NETP Technical Working Group, 2010). Job applicants will need to
acquire basic computer skills and obtain their high school equivalency, at a minimum, to
enter college. A high school diploma is the most commonly held credential in the United
States (Clark & Martorell, 2014). Utilizing data from the U.S. Department of Education,
Greene and Forster (2003) reported that only 70% of students enrolled in high school.
Various reasons contribute to 30% of students not earning their high school diplomas in
traditional high school settings. Barton (2005) reported that the combination of three
factors—socioeconomic characteristics, the number of parents living in the home, and a
history of changing schools—are frequently associated with completion rates across
states. DePaoili (2013) reported that in 2013, the high school graduation rate hit a record
high of 81.4%. The research shows that these gains are attributed to rising graduation
rates among populations that had higher rates of failure previously, including low-income
and minority students.
There are other options for obtaining a standard high school diploma to meet
college entry requirements and improve workforce readiness skills. The General
Educational Development (GED) credential is not equivalent to a high school diploma;
however, it is widely recognized as an alternative (Tuck, 2012). In the past 73 years,
more than 17 million adults—or one of every seven Americans—have successfully
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completed the exam (GED Testing Service [GEDTS], 2013). Twelve percent of high
school credentials are GEDs (Murnane, 2013). Since the GED’s inception in 1942, there
have been five generations of the test, released in 1942, 1978, 1988, 2002, and the latest
in 2014, to correspond with the evolution of testing and societal changes (GEDTS, 2013).
The fifth revision of the GED exam, released on January 2, 2014, focuses on
career- and college-readiness (GEDTS, 2015a). This latest version retires the paperbased test (PBT) and introduces the computer-based test (CBT) and aligns the content
with the new high school curriculum and math and English standards (McNeil, 2011).
Kuzmina (2010) noted that there is significant value in computer-based assessments,
including reduced testing time, improved test security, rapid feedback, and better
availability; however, test administrators should closely monitor student performance
when the computer-based assessment is introduced to ensure the requirements are in
place to support success (Brown, Race, & Bull, 1999). Ricketts and Wilks (2002)
suggested that careful consideration goes into the computer screen design of the
assessment, as this component can heavily influence students’ performance. It is also
important that educators and administrators are prepared for the new technology
considerations in the learning and assessment process.
Test taker motivation plays an integral role in the GED exam outcome. In
addition to assessing a candidate on the core subject areas, the exam collects general
profile information on the GED candidates including their intrinsic and extrinsic
motivational factors for taking the test to support the programs’ success. In Georgia, a
test takers’ response to their reason for taking the exam is identified as either personal
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gain, work related, educational gain, special requirement, or military entrance (see
Appendix). Cinar, Bektas, and Aslan (2011) asserted that if organizations understand
what drives an employee, the job assignments and rewards can be set to encourage these
people. Motivation is an aspect of most of life’s endeavors, and is increasingly important
in second chance opportunities such as the GED program. Understanding the role that
candidates’ motivation factors play in exam performance creates an opportunity to
educate and tailor GED exam and preparation programs to prepare students for success.
The purpose of this study is to evaluate the influence of a candidate’s race and
reason for taking the exam on the pass or fail outcome of the new computer-based GED
exam. Understanding the influences of success in the CBT mode is increasingly
important given the drastic decline in the pass rates since the GEDTS released the new
2014 series. Researchers have conducted many studies to determine the best methods for
transitioning exams to a computer-based format and the role of the educator in the
process (Burke, 2010; Gehring, 2002; Higgins, Patterson, Bozman, & Katz, 2010; Tran,
2013).
With the explosion of technology in social, business, and education settings and
the movement toward computer-based testing, researchers have yet to determine the
impact of test takers’ motivation factors on success with the new test. Identifying the
reasons for a decline in the GED participation and pass rates with the release of the fifth
computer-based edition of the GED test is imperative to provide solutions that can
influence student success and, in turn, meet the needs of the learners, educators, and
society. This study was designed to evaluate the influence of a candidate’s race and
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reason for taking the exam with the pass or fail outcome of the new computer-based GED
exam.
The research problem was identified to discover factors that influence the pass or
fail outcome on the new computer-based GED exam. Research questions were
established to further illuminate the problem and purpose of the study. The theoretical
framework of the expectancy theory and the modified expectancy theory were used to
guide the study. The nature of the study, all pertinent definitions, assumptions, scope,
delimitations, and limitations were discussed. Finally, this chapter explained the
significance of the study and its role in positive social change.
Background of the GED
Burke (2010) asserts that the technological age has changed every aspect of life
and work. Burke further expounded that student training and the role of the educator are
instrumental factors in preparing students to properly utilize the increasing amount of
information in the technology age to achieve business success. Earning a high school
equivalency credential through the traditional or GED route can significantly impact a
person’s quality of life. In 2013, the average earnings of high school graduates ages 25 to
64 were $30,000, compared to $23,900 for high school dropouts and $48,500 for college
graduates (Stillwell & Stable, 2013). However, despite evidence that a high school
diploma increases earning potential, many employers say that high school graduates lack
basic grammar, writing, and math skills. The American Diploma Project (2004) reported
that one study estimated that the cost of remedial training in core competencies for a
single state’s employers was near $40 million a year. The goal of the fifth CBT edition
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of the GED is to assess and measure a student’s 21st century job skills, which are required
for today’s workforce.
The American Council on Education (ACE) developed the GED program in 1942
to certify that veterans returning from World War II without conventional high school
diplomas had the same cognitive skills possessed by students who obtained high school
diplomas (Tyler, 2005). From 1943 through 1946, the test was only administered to
veterans; attaining the GED credential was important to veterans who sought to take
advantage of the postsecondary education benefits the GI Bill afforded to them (Tyler,
2005). In 1947, New York became the first state to administer the test to non-veterans
seeking the GED credential after leaving high school (Tyler, 2005). From 1963 to 1970,
high school drop rates increased drastically, with more than 300,0000 dropouts
attempting the exam in 1970, compared to 88,000 in 1963 (Tyler, 2005). In the 1970s,
the GED test became more accessible when states began to lower the age restrictions to
take the exam to 16 or 18; previously, individuals had to be at least 20 years old to take
the exam (Heckman, Humphries, LaFontaine, & Rodriguez, 2012). Since the GED’s
inception in 1942, five generations of the test have been released, with versions in 1942,
1978, 1988, 2002, and the latest in 2014, to keep up with the evolution of secondary
testing (GEDTS, 2013).
For over 70 years, the GED test has been widely recognized for demonstrating
that a student’s knowledge is equivalent to that of a high school graduate. The GED test
focused on higher-level thinking and measuring the use of information as opposed to
recollecting information (Bingham, 2002). The GEDTS must regularly update the GED
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test with new standards to maintain the test’s relevancy and legitimacy. In 2002, NCE
modified the GED test to incorporate the use of a calculator and used business language
throughout all five test areas (Bingham, 2002).
As part of the GED 21st Century Initiative, an effort to raise the test’s standards to
ensure that those who pass the exam are on par with traditional high school graduates and
support college readiness, the GEDTS transformed the fifth edition of the GED test
(Tran, 2013). The 2014 series test incorporated the Common Core State Standards that
K–12 schools across the country have widely adopted to prepare students for college.
Schools in 46 states and the District of Columbia have now adopted the Common Core
state standards, which aim to improve high school graduates’ readiness for college and
careers (Rothman, 2012). The test now provides a score for college readiness in addition
to indicating high school–level academic competency (Tran, 2013). The 2014 GET test
merged the Language Arts Reading and Writing subjects into Reasoning through
Language Arts. 2014 GED test covers the following four subjects:
•

Reasoning through Language Arts.

•

Mathematical Reasoning.

•

Social Studies.

•

Science.

Although the subjects included on the test have not changed much since the inception of
the test over 70 years ago, the content has evolved to align with changes in the workplace
and higher education (Sharpe & Reddy, 2014). Seventy years ago, computers and other
new age information technologies were scarce. Computers, tablets, and smartphones are
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now everywhere, and few jobs exist that do not require the employee to have some
familiarity and knowledge with technology (Sharpe & Reddy, 2014). To address this
change, one of the biggest variations in the 2014 test is that it is computer-based,
replacing the previous paper-based testing versions.
The GEDTS is following the movement of many test administrators away from
PBTs and toward CBTs. Higgins et al. (2010) reported that 26 states and the District of
Columbia were planning to administer some form of computer-based state exams in
2008–2009. In a 2006 survey, more than two-thirds of candidates desired to take the
GED test on a computer rather than on paper (George-Ezzelle & Hsu, 2006). In addition
to encouraging GED test takers to develop 21st century career and college-readiness
skills, the new test has improved access for test takers registering for and scheduling the
test, streamlined administrative work for educators, provided same-day score reports, and
improved the overall security of the test (GEDTS, 2015a). However, despite the benefits,
there are hurdles to overcome in transitioning to the new test that includes lack of
technology accessibility, limited computer knowledge, and increased costs.
The GEDTS offers the new test solely on computers, and some adult educators
are arguing that students without ready access to computers will struggle to learn the
basic mechanics of maneuvering through the test (Kiener, 2014). The new test is more
expensive than the prior versions. In some states, such as Massachusetts, the cost has
nearly doubled, going from $65 to $120 (Kiener, 2014). The price that test takers pay is
set by jurisdictions and varies from jurisdiction to jurisdiction. Many adults are taking
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the GED test to earn a better job and the increased cost of the new computer test creates a
financial hardship.
The price increase is primarily attributed to a change in governance. The GED
test ownership has been under the nonprofit American Council of Education (ACE) for
the past 70 years, and with the 2014 upgrade, ownership transferred to a privately owned
company, Pearson VUE. With the price increases, several states are now allowing
students to choose among other high school equivalency tests, including the Educational
Testing Service (ETS) HiSET and the Data Recognition Corporation/CTB TASC Test
Assessing Secondary Complete (Zinth, 2015). Wyoming Community College offers the
paper-based versions of the HiSET and TASC, which are $50 compared to the GED test
cost of $120. Lipke and Farrell (2014) speculated that the new test series would have
long-term costs to support the transition including overhead associated with software and
technology updates.
The new technology delivery method for the GED test creates a new experience
in preparing, administering, and scoring the test. Some educators argue that the new
computer-based GED test is disadvantageous for those test takers seeking a GED for
entry-level jobs that require few to no computer skills. Despite varying opinions on the
need for the CBT transition, the U.S. Bureau of Labor Statistics has estimated 1.4 million
new computer science jobs are coming by 2020, with only 400,000 computer-trained
candidates to fill these roles, identifying a significant gap in the computer-skilled
workforce (Miller, 2014).
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The number of people both registering for and earning a GED credential in 2014
dropped significantly with the introduction of the computer-based exam. In 2014,
approximately 248,000 people took the test, and of this number, only 86,000 successfully
earned their GEDs. In 2013, there were 800,000 test takers, and nearly 560,000 passed
the exam (Mulhere, 2015). With the number of GED graduates dropping out, and focus
on ensuring that the workforce has technological readiness to meet the job demands of
2020 heightening, researchers have yet to determine the impact of technology integration
on the GED CBT. Identifying the influences is imperative to fully understand the impact
of the new computer delivery model and more rigorous content.
Problem Statement
A growing change in business communication and learning environments led to
the release of the fifth revision of the GED test on January 2, 2014, with a focus on
career-and college-readiness. The GED assessment was established 73 years ago and has
remained relevant and a widely recognized test for demonstrating high school skill
equivalency in students who do not obtain high school diplomas in traditional settings.
Approximately 750,000 high school dropouts attempted the GED test annually to
improve employment and educational opportunities (GEDTS, 2013). As technology
continues to evolve, exam updates are necessary to ensure candidates’ career readiness
for today’s technology-centered workplaces. The fifth version of the test retired the
paper format and transformed the evaluation experience by introducing a computer-based
exam that aligns content to new high school curriculum and math and English standards
(McNeil, 2011).
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While youth are immersed in technology within the secondary classroom setting,
adult learners typically advance in technology by way of programs to meet workplace
requirements, nurture interests, or support their children’s education. According to
Ginsburg, Sabatini, and Wagner (2010), teachers can use technology as a catalyst for
learning, particularly for learners who are less apprehensive about their technology
literacy. To succeed in the 21st century workplace job applicants are encouraged to
advance their computer-based skills and obtain their high school equivalencies, at a
minimum. By default, the new test assesses technology aptitude, which can present
challenges for GED candidates with limited exposure to technology. According to the
GEDTS (2013), 75% of the 850,000 GED candidates passed the 2002 series exam.
Following the release of the 2014 computer-based exam, the number of people
registering for and earning a GED in 2014 dropped significantly, with less than 40% of
the approximately 248,000 GED candidates passing the exam (Mulhere, 2015). As of
January 27, 2016, the GEDTS had not yet published the official annual statistics report
for the introductory 2014 CBT series. Previous transitions to new test series have
resulted in a decline in the number of test takers for the initial year, yet the pass rates
remained consistent during those changes (GEDTS, 2015a).
The analysis of the GED candidate’s race and reason for taking the test seeks to
determine influences on the new computer-based GED exam pass or fail outcome. It is
important to understand the factors that influence a candidate’s success to maintain or
increase the GED pass rate. Increasing GED success is critical considering the
decreasing number of GED graduates and the heightened focus on ensuring that the
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workforce has the technological readiness to meet the job demands of 2020. Although
there is comprehensive research on the GED program, computer based testing success
factors, and student motivation, limited if any research has examined the integration of
these factors and the impact they may have on the GED pass rate. Researchers have yet
to determine the impact of motivation factors, technology integration, and other possible
influences on candidates’ success on the computer-based GED test. This study was
limited to evaluating the influence of a candidate’s race and reason for taking the exam
on the pass or fail outcome of the new computer-based GED exam. This research created
an opportunity to identify influences that significantly impact GED candidates’ exam
pass or fail outcomes.
Purpose of the Study
The purpose of this quantitative study is to evaluate the influence of a candidate’s
race and reason for taking the exam on the pass or fail outcome of the new computerbased GED exam. The study results may be useful for adult educators to understand
better variables that influence GED pass or fail outcomes. This information can be used
to improve GED preparatory programs and better prepare students for success.
Research Questions
The following three research questions and hypotheses guided this study:
Q1: Is there a statistically significant relationship between a candidate’s race and
the GED pass or fail outcome?
H01: There is no statistically significant relationship between a candidate’s race
and the GED pass or fail outcome.
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Ha1: There is a statistically significant relationship between a candidate’s race and
the GED pass or fail outcome.
Q2: Is there a statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome?
H02: There is no statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome.
Ha2: There is a statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome.
Q3: Can a candidate’s race and motivation reason predict a GED pass or fail
outcome?
H03: A candidate’s race and motivation reason can predict a GED pass or fail
outcome.
Ha3: A candidate’s race and motivation reason cannot predict a GED pass or fail
outcome.
The dependent and independent variables are listed below.
The independent variables:
•

Candidate’s reason for taking the exam: personal gain, work related,
educational gain, special requirement or military entrance

•

Candidate’s race: Black or African American, White, Asian, American
Indian or Alaskan Native American, Native Hawaiian or Other Pacific
Islander

The dependent variable was the pass or fail outcome of the GED exam.
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Conceptual Framework
The purpose of this study was to evaluate the influence of a candidate’s race and
reason for taking the exam on the pass or fail outcome of the new computer-based GED
exam. GED administrators held the assumption that GED test takers enrolled to take the
exam to achieve a perceived employment, social, or personal reward, including obtaining
job advancement or employment or meeting college requirements. This study employed
the expectancy theory to examine the relationships.
The expectancy theory, originally developed by Vroom (1964), asserts that the
strength of force necessary for an individual to perform an act is the combined function
of three major components: valence, expectancy, and instrumentality. The theory posits
that there is a relationship between effort and performance (expectancy), performance
level and reward (instrumentality), and satisfaction of the reward (valence). Expectancy
is one’s personal temporary belief that an amount of effort will enable him or her to
perform at the desired level (Tien, 2000). Research has proven that instrumentality and
valence alone can adequately predict motivation and performance (Galbraith &
Cummings, 1967; Mitchell, 1974; Schmitt & Son, 1981).
This study uses the following operational definitions:
•

Instrumentality represents one’s perception of the degree to which the
performance of an action will lead to the reward (Tien, 2000). For this study,
instrumentality is represented as the GED candidates’ pass or fail outcome,
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which determines whether they are awarded GED credentials (see available
data variables for further details).
•

Valence refers to one’s preference for the reward (Tien, 2000). For this study,
valence is represented as the GED candidates’ motivational factors for
obtaining GED credentials (see data variables for further details).

The modified expectancy theory regards an action as a means of obtaining a
reward (Tien, 2000). This action is expressed as the first-level outcome, while a reward
is referred to as the second-level outcome. According to this view, employment,
personal, and social advancements (rewards) are the long-term goals for individuals.
Passing the GED exam (first-level outcome) is a way to obtain the advancement reward
(second-level outcome). This theory posits that if a person does not value the long-term
reward, he or she will not work hard to pass the GED exam (Beck, 2003). The following
formula can represent the motivation or reason to take the GED exam, which the personal
gain, work related, educational gain, special requirement, or military entrance factors
drive:
•

𝑀𝑥 = 𝑉𝑥𝐿𝑥.

•

𝑀𝑥 = Reason to take the GED exam for personal gain, work related,
educational gain, special requirement or military entrance motivational factors

•

𝑉𝑥 = Valence of employment, social, and personal motivational factors.

•

𝐿𝑥 = Instrumentality of obtaining a pass outcome on the GED for personal
gain, work related, educational gain, special requirement or military entrance
factors.
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Nature of the Study
The nature of this study was quantitative. Quantitative research serves as an
appropriate means of examining the relationship between motivational factors for taking
the GED test and pass rate variables (Creswell, Hanson, Plano, & Morales, 2007). Using
existing data, a statistical analysis was performed to determine if there is a relationship
between candidates’ motivations for obtaining GED credentials and pass rates across
both the previous paper-based and the current computer-based modes of the GED test.
The study focused on the candidate’s race and reason for taking the GED exam and the
pass or fail outcome of test takers utilizing the CBT format.
Data analysis included data from the GED Testing Service Annual Statistical
Report, including but not limited to the pass or fail outcome of first-time GED candidates
who took the computer-based exam in 2014 and 2015. In addition to the pass or fail exam
outcomes, the candidates’ race and reason cited for GED candidates taking the computerbased exams were included. The participants for this study were a part of the data sets.
The design of the study was guided by three research questions that examined the
relationship between a candidate’s race and motivation on the pass or fail outcome of the
CBT. The study utilized secondary data provided by the Technical College System of
Georgia (TCSG), which included information on the participants that took the GED exam
in the 2014 and 2015 calendar years. The information included the dependent variable,
pass or fail outcome, and the two independent variables, ethnicity and reason for taking
the test. Data from 21,641 participants were analyzed, and statistical inferences were
drawn, with no need for sampling, as data came from an existing database
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Definitions
The following definitions are provided to ensure context and understanding for
the terms used throughout the study.
21st century skills: Knowledge to analyze information, evaluates its usefulness,
and create new knowledge from the known information (Silva, 2008).
Computer-Based Test (CBT): A test that is presented in an electronic format for
which the test delivery provider specifies the test design and procedures, including but
not limited to the administration process, time limit, scoring method, and reporting of
results (Sireci & Zenisky, 2006).
Computer Literacy: A subskill of the 21st century skill set that defines the
knowledge of information science skills, advanced computer skills, and Internet
communication skills (Silva, 2008).
General Education Development (GED) Exam: An exam consisting of five
sections: math, science, reading, social studies, and writing. Those who pass the exam
earn the GED Certificate, which is widely accepted as a high school equivalent (Sharpe
& Reddy, 2014).
GED Candidate: GED test taker who meets the age requirements to complete the
GED test (Tyler, Murnane, & Willett, 2004).
High School Equivalency: A status used to describe credentials earned by a
person who either graduated from a traditional high school or obtained an alternative
credential such as a GED (Heckman & LaFontaine, 2010).
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Paper-Based Test (PBT): A test that is presented on printed paper and completed
with a pencil or pen (Sireci & Zenisky, 2006).
Pass Rate: Percent of GED test takers who successfully pass the test (Tyler et al.,
2004).
Readiness: Fundamental assessment to determine preparedness to complete a
testing component (Gomez, Wu, & Passerini, 2010).
Traditional High School Graduate: A high school graduate who receives a
traditional high school diploma from an accredited high school program (Heckman &
LaFontaine, 2010).
Assumptions
Assumptions refer to prior learning that can be unconscious for a researcher when
conducting a study (Creswell et al., 2007). Assumptions of the study are as follows:
GED test takers provide accurate information regarding their race and reason
for taking the computer-based exam.
Scope and Delimitations
This study evaluated the influence of a candidate’s race and reason for taking the
exam on the pass or fail outcome of the new computer-based GED exam. In large-scale
CBT implementations, test developers and implementers should be thoroughly assessing
the old and new assessments to ensure test takers and administrators can succeed in the
new system (Achieve, 2010). The motivational factors for taking the GED exam were
selected as the focus of the study to identify challenges and opportunities for success in
passing the GED CBT. Understanding the threats, strengths, and variables that impact
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the CBT program will allow improvement recommendations to be made that will increase
the participation and pass rates of the GED and subsequently increase the number of
skilled workers with 21st century job skills to close the employment gap.
Literature covering the GED program, expectancy theory, computer-based testing,
workplace technology needs and GED educator challenges was reviewed. The literature
review of computer use and academic achievement provided contrary results, as some
researchers believed that an increase in the use of computers in the secondary classroom
setting is correlated with higher performance, while other researchers found that
excessive use of the computer can be disadvantageous to academic achievement. The
studies presented did indicate that employers are seeking employees with practical
technical skills, such as those that the latest GED exam evaluates. Taylor, Kirsch,
Eignor, and Jamieson (1999) examined the threats present in changing the mode of test
delivery, including an inevitable change in the validity of the measure. They asserted that
in utilizing a computer for testing, test taker scores reflected not only proficiency in a
subject but also computer proficiency. This study provided baseline data on the different
factors influencing computer familiarity and the impact that this has on PBT opposed to
CBT performance.
While the literature review was extensive and presented numerous studies, a large
proportion of studies were over 30 years old. The authors of the literature reviewed did
not note whether the scholarship lacked current research on the topics. Tien’s (2000)
assessment of the expectancy theory was leveraged to determine if there is a correlation
between GED candidates’ motivation factors for taking the GED exam and pass rates.
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This research provides a conceptual framework for understanding how motivation is
measured using a construct which includes anticipated outcome (valence) and
performance level to achieve a reward (instrumentality). Studies have found that students
who can transfer their cultural capital into the classroom are likely to influence a
teacher’s perception of their abilities. This philosophy also attributes cultural activities
with educational success, indicating that these experiences increase a student’s aptitude
for success in the classroom.
The large majority of the referenced literature on computer-based testing was
newly published within the last 13 years. The student’s level of computer familiarity was
integral in understanding the disadvantages that test takers may face in a computer-based
exam mode. It was also posited that reading comprehension may vary across test modes
and that students may not understand what the scores mean. Before implementing a CBT
mode, administrators should understand the role that computer proficiency has on
achievement, including possible impacts that the test mode has on the teacher’s
evaluation of the student. Given the proliferation of computers in the classroom, teachers
may have preconceived expectations of students’ abilities to use technology. As such,
the research suggested that computer proficiency will positively affect teachers’
evaluations with consideration given to other controlling variables.
Limitations
The primary limitation of this research study is related to the utilization of
secondary data for analyses. This limitation resulted in the analysis of only the GED
candidate’s motivation for taking the exam; there are likely other factors that contribute
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to a test taker’s pass or fail outcome. Therefore, the generalizability of this study and its
findings is limited. Nevertheless, this limitation does not invalidate the results of the
study. An additional limitation pertains to the participant pool being limited to Georgia;
the inclusion of other states could produce a different racial and academic makeup and
variance in the factors that influence pass or fail outcomes.
Significance of the Study
Significance to Practice
One of the key factors of success for adults is obtaining a high school diploma.
The rapid rate of innovation has dramatically changed the definition of a high school
equivalency and workforce readiness (Sharpe & Reddy, 2014). The GED has undergone
five revisions since its inception in 1942 to keep up with rapid changes in society. The
NCE developed the first-generation 1942 series during the industrial era when a high
school equivalency degree demonstrated that the recipient possessed the necessary skills
for most jobs (GEDTS, 2014). The NCE introduced the 1978 series as a result of
educators and employers recognizing that memorization of information would not serve a
future generation in the workplace because rapid innovation was on the rise (Sharpe &
Reddy, 2014). The 1988 series reflected a shift to the beginning of the Information Age,
in which technology required more emphasis on critical thinking and societal awareness.
More than 65% of candidates took the test for entry into postsecondary education,
compared to 30% who took the test for workforce readiness (GEDTS, 2014). The 2002
series updated the content to resemble the evolution of high school curriculum to prepare
students for workforce readiness. Perhaps the greatest change since the 1978 series, the
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2014 series introduced new content that aligns with the Common Core standards and
changed the exam format from a PBT to a CBT (GEDTS, 2015a). This study is
important to understand the factors that influence the pass or fail outcome on the new
CBT. Understanding these factors may better prepare students and educators to achieve
success on the new test offered solely on the computer.
Significance to Theory
In the literature review discussed in Chapter 2, the challenges faced by GED
educators in preparing GED test takers were examined. The outcome of this study may
be useful to administrators and test takers in numerous aspects, including the
improvement of the GED curriculum development, exam preparation classes, and
administration of the exam. The GEDTS (2015b) identified that preparedness is a key
factor in testing success. The goal of this study was to evaluate the influence of a
candidate’s race and reason for taking the exam on the pass or fail outcome of the new
computer-based GED exam. Understanding the influence of a candidate’s race and reason
for taking the exam on the pass or fail outcome of the new computer-based GED exam
may identify factors that could help to improve the CBT pass rate. The expectancy
theory posits that there is a relationship between effort and performance (expectancy),
performance level and reward (instrumentality), and satisfaction of the reward (valence).
Understanding the student’s value with a pass or fail outcome is significant to the theory,
as this may help to understand the role of valence in the expectancy theory.
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Significance to Social Change
The exploration of a possible relationship between a candidate’s race and reason
for taking the GED exam and their pass or fail exam outcome contributes greatly to
scholarship. This research study evaluated the influence of a candidate’s race and reason
for taking the exam on the pass or fail outcome of the new computer-based GED exam.
The study may be able to make suggestions for improving test preparation and increasing
the pass rate.
Understanding the variables that impact the pass or fail outcome on the CBT is
increasingly important to ensure test takers are prepared to pass the test and thus are
equipped with the 21st century job skills needed for the surge in computer jobs expected
over the next five years. Because the number of workers ages 55 and up is expected to
increase to 103 million by 2025, educating adults who may have limited exposure to
computers to pass the GED CBT is increasingly important (Lee, Czaja, & Sharit, 2009).
Also, evaluating the influence that sociocultural factors have on a pass or fail exam
outcome is important to address educational gaps. In addressing the educational gaps,
GED test takers could be better prepared for the exam, increase chances of passing, and
be able to obtain better jobs for themselves and family, promoting positive social change.
Summary and Transition
To ensure that GED test takers are equipped with the fundamental 21st century job
skills required for today’s careers and colleges, the test has undergone a major change by
introducing computer-based testing. This study attempts to examine GED candidates’
motivational factors for taking the CBT to support testing success and close the
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employment gap for skilled workers with 21st century job skills. This chapter included
the problem, introduces the research questions, presents key definitions, and discusses
limitations and assumptions. In Chapter 2 the literature review provides an in-depth
overview of the GED program, computer-based testing, expectancy theory, and
workplace technology needs.
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Chapter 2: Literature Review
Introduction
The content of the literature review for this study focuses on understanding the
GED program, computer-based assessments, and factors that impact students’ success on
the GED CBT. Additional research is included in the conceptual framework for Vroom’s
expectancy theory and workplace technology needs. Existing research on technology
acceptance in e-learning environments has established that the user’s perceptions of ease
of use and usefulness are central factors in predicting a student’s acceptance of new
technology, according to Martins and Kellermanns (2004) and Ngai, Pool, and Chan
(2007). Understanding the GED setting and internal and external variables that impact
student motivation is the focus of the literature review.
Many studies focus on information technology (IT) acceptance factors in elearning environments; however, there is limited research on student success factors with
computer-based assessments. Thus, I reviewed journal articles, book chapters, and
government reports as well as non-scholarly works such as newspaper articles, computer
test manuals, and preparatory guides to gain as much insight as possible into the
relationship between student motivation factors and achievement on the new GED
assessment. The research services and databases that I used include ERIC, Google
Scholar, Academic Search Computer, SAGE Journals, Walden 360 Link, Education
Research Complete, Dissertation Abstracts, and PsycINFO. I used the following search
terms to conduct research for this literature review: computer-based assessments,
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computer-based testing, expectancy theory, student technology acceptance factors, GED,
and high school completion rates.
The literature review covers the following topics: The GED Exam section offers
insight into the history of the exam, including the current CBT version; the current
computer-based exam (v5) section provides an overview of computer-based testing,
including students’ perceptions, challenges, and advantages; the theoretical framework
section presents the expectancy theory for understanding student motivation factors; the
race, motivation, and test performance section provides insight into the impact of race on
student performance; the workforce challenges section discusses the workplace
technology needs of the 21st century, and the GED educator challenges section provides
insight into the challenges that educators are facing with the new exam. Socioeconomic
factors are discussed throughout the literature review as influencers that impact student
motivation and achievement.
GED Exam
The GED exam is designed to test knowledge in four test subjects: Reasoning
through Language Arts, Science, Mathematical Reasoning, and Social Studies (GEDTS,
2015a). The test content corresponds to the knowledge areas in which graduating high
school students in the United States and Canada are required to demonstrate proficiency
(Ezzelle & Setzer, 2009). The test is offered in 50 states, the District of Columbia, eight
insular areas, 13 Canadian provinces and territories, and various federal institutions such
as U.S. military bases, the Federal Bureau of Prisons, Michigan prisons, and Veterans
Affairs hospitals (Achieve, 2010; Ezzelle & Setzer, 2009). The cost is between $0–$40
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per test subject depending on the state. Over 20 million people have taken the exam, with
approximately 17 million passing, since the test’s inception over 72 years ago (GEDTS,
2015a). Ninety-eight percent of colleges and universities and 96% of companies that
require a high school diploma accept the GED credential to meet acceptance criteria
(GEDTS, 2009). The GED continues to be a meaningful credential for both individuals
seeking to improve the quality of their lives and entities seeking to substantiate
applicants’ qualifications.
There have been five series of the test, each introducing key changes to maintain
the validity and relevance of the exam. The American Council on Education (ACE)
developed and administered the GED from 1942 until 2011, when it entered a
collaboration with Pearson to form the GED Testing Service (GEDTS), which now is the
sole developer of the test. There have been five series of the test: the 1942 series, the
1978 series, the 1988 series, the 2002 series, and the current 2014 series (Tyler, 2005).
Changes throughout each series have been made to add value to the test and demonstrate
its relevance and credibility in an evolving world.
History of the GED
At the request of the military, in 1942 the ACE introduced the first series of the
GED test to assist World War II veterans with completing their high school studies to
resume civilian life (GEDTS, 2014). During this time, progressive education enthusiasts
focused on general education rather than curricular knowledge, as the thinking was that
general education was more practical. In 1946, the ACE, which sponsored the GED,
found that the exam was fitting for those outside of the military; New York became the
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first state to offer the test to nonveteran adults (Ezzelle & Setzer, 2009). By 1954, about
42,000 people in the United States had taken the GED (GEDTS, 2014). During the
1950s, approved testing facilities offered the GED test to anyone who had not graduated
from high school; by 1959, more civilians were taking the GED test than veterans
(Heckman, Humphries, & Mader, 2010).
The original 1942 series of the test remained in use for 36 years. The exam
included five tests: Correctness and Effectiveness of Expression, Interpretation of
Reading Materials in the Social Studies, Interpretation of Reading Materials in the
Natural Sciences, Interpretation of Literacy Materials, and General Mathematical Ability
(Ezzelle & Setzer, 2009). The entire test took approximately 10 hours to administer
(Ezzelle & Setzer, 2009). Today the military continues to offer the GED test to men and
women who desire to enlist in the army, as high school equivalency remains a
requirement.
By the 1970s, all 50 states were offering the GED exam, and the number of test
takers steadily increased year after year; California became the last state to introduce the
GED in 1974 (Heckman et al., 2010). In the 1980s, there was an increase in available
funding for GED preparation courses, attributed to an increase in the number of test
takers to 700,000 (Tyler, 2005). In 1978, the ACE introduced the second series of the
GED test and administered this version for the next eight years. With more civilians now
taking the test, a committee of high school curriculum specialists defined the
specifications for the second-series test (Ezzelle & Setzer, 2009).
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The exam included five tests, entitled The Writing Skills Test, The Social Studies
Test, The Science Test, The Reading Skills Test, and The Mathematics Test (Ezzelle &
Setzer, 2009). These tests continued the emphasis on demonstrating high school
equivalency and added practical life aspects to the questions. The ACE enhanced the test
with current reading material, including newspapers, to make the exam questions related
to the business world of that time (Ezzelle & Setzer, 2009). This series of the test took
approximately 7 hours to complete; The ACE extended the time for the writing skills and
mathematics tests shortly after the tests were rolled out (Ezzelle & Setzer, 2009).
The ACE introduced the third series of the GED test in 1988. In 1982, there was
heightened awareness of the shift from an industrial- to information-based society
(Auchter, 1998). The GED administration responded to this change and began a 5-year
review process to assess the current second series of the GED test. The assessment
revealed that the academic content was sound and five changes were recommended:
adding a writing sample, increasing the emphasis on critical-thinking and problemsolving skills, reflecting the diverse roles that adults play in society, placing greater
emphasis on understanding the drivers behind changes in society, and increasing the
information related to everyday life (Ezzelle & Setzer, 2009). The GEDTS reported that
in 1997, the number of candidates that took the test to continue their education was 70%,
nearly double the 37% of the 1970s (Auchter, 1998). The third series of the exam
included five tests, entitled “Writing Skills,” “Social Studies,” “Science,” “Interpreting
Literature and the Arts,” and “Mathematics,” and took approximately 7 hours and 45
minutes to complete (Ezzelle & Setzer, 2009). Auchter (1998) found that the current
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GED measured almost all the essential skills employers valued except for speaking and
leadership functional skills.
In the 1990s, the GEDTS spearheaded studies comparing national and state
standards of graduating students to prepare the educational and public communities for
the fourth series of the GED (Ezzelle & Setzer, 2009). In 2002, the ACE introduced the
fourth series of the GED with new areas that emphasized critical thinking,
communication, and information processing (Auchter, 1998). The fourth series of the
exam included five tests, entitled Language Arts/Writing, Social Studies, Science,
Reading, and Mathematics, and took approximately 7 hours to complete (Ezzelle &
Setzer, 2009).
The “Language Arts/Writing” section consisted of two parts: multiple choice
questions and a written essay. The first part required the examinee to demonstrate the
ability to revise and edit workplace materials by answering 50 multiple-choice items
within a 75-minute time limit. The second part assessed the examinee’s ability to write
an essay using personal experiences within a 45-minute time limit. Both parts were
combined and reported as one single score. The social studies test measured an
examinee’s knowledge of U.S. history, world history, civics and government, geography,
and economics. This portion of the test included 50 multiple-choice items and had a time
limit of 70 minutes. The Canadian version of the social studies tests included much of
the U.S. version as well as Canada-specific government, civics, and history content
(Ezzelle & Setzer, 2009). The science test measured an examinee’s knowledge of life
science, physical science, and Earth and space science. This portion of the test included
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50 multiple-choice items and had a time limit of 80 minutes. The scoring scale ranged
from a minimum of 200 to a maximum of 800; about two-thirds of all U.S. high school
seniors earned standard scores between 400 and 600 (Ezzelle & Setzer, 2009). The 2002
test series did not include any items that directly addressed or required computer literacy;
however, questions about the importance and impact of technology appeared throughout
the test (Ezzelle & Setzer, 2009).
The Current Computer-Based Exam (Volume 5)
To address the changing business world and align to new rigorous high school
standards, in 2014, the GEDTS introduced the fifth series of the GED test. The latest
exam iteration retired the previous PBT format and introduced the CBT mode with new
content aligning to the Common Core skills (Hoffman, Wine & McKinney, 2013). In the
70-year history of the GED test, the fifth version is the most significant upgrade
(GEDTS, 2014). The test is administered entirely on a computer and assesses four
content areas: Reasoning through language arts, mathematical reasoning, science, and
social studies. The three products of the test include the following:
•

An assessment of whether a candidate is eligible to receive his or her state’s
high school–level credential.

•

Insightful feedback about a candidate’s abilities relative to career- and
college-readiness based on his or her exam performances.

•

Prescriptive information to inform and guide the candidate’s further study and
preparation if an exam retake is required.
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To achieve these goals, the GEDTS established performance standards by
analyzing multiple data sources, including test taker performance data, test taker
outcomes following the passing of the GED test, and policy implications (GEDTS, 2014).
With the fifth series of the test, the GEDTS eliminated the 2002 series compensatory
scoring model that required a test taker to obtain a minimum score on each subject area
and earn an overall average score. The fifth version of the test established a simple
assessment with three performance levels to assess each of the four content areas. The
first performance level, Below Passing, denoted that a candidate has not achieved a
required passing score and had earned a scaled score of between 100 and 149. The
second performance level, Passing Standard, permitted the award of a high school
equivalency credential based on a candidate’s achieving a scaled score of between 150
and 169. The third performance level, GED Score with Honors, reflected performance
that was suggestive of college- and career-readiness with a scaled score between 170 and
200.
Following the establishment of the initial performance levels, the GEDTS
established a process to monitor their pertinence. This monitoring program was
imperative because of older adults’ limited exposure to the more rigorous performance
and graduation standards. Despite the known hindrances, the GEDTS, along with the
jurisdictional advisors, closely monitored student performance on the GED exam without
taking immediate action to allow adequate observation. With the introduction of any new
standardized test, initial scores are typically lower than historical averages.
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The monitoring of the performance data revealed two key areas of interest. The
first phenomenon was that test takers were consistently scoring from 1 to 5 scale points
below the passing standard. These test takers consistently demonstrated the
competencies throughout the test when simpler stimulus materials or situations were used
but were unable to do so with more challenging real-world scenarios. The second
phenomenon was related to candidate testing attempts and completion rates. The goal of
the fifth version was to increase access by widening the assessment goals; however, in
2014 and 2015, the percentage of test takers that enrolled and completed the test
decreased (59% compared to the previous average of 70%) (GEDTS, 2014).
Consequently, the GEDTS modified the initial performance levels and introduced new
performance levels in January 2016, based on an analysis of test performance in 2014 and
2015 (GEDTS, 2014). The high-end scores of the Below Passing and Passing Standard
performance levels were lowered by 5 points, making 145 and higher a passing score.
The implemented performance levels are as follows, (GEDTS, 2014):
•

Performance Level 1: Below Passing (100–144 scaled score points)

•

Performance Level 2: Pass/High School Equivalency (145–164 scaled score
points)

•

Performance Level 3: GED® College Ready (165–174 scaled score points)

•

Performance Level 4: GED® College Ready + Credit (175–200 scaled score
points)

In addition to changes in the performance levels, there were also content changes.
The current exam increases reading expectations, focus on higher order thinking skills,

34
and stimulates more real-world content, calibrating the exam with the present digital age.
The latest test is aimed at preparing candidates for career and college readiness (GEDTS,
2015a). Several knowledge areas are new in the 2014 testing series; however, there is a
lot of carryover skills assessment from the 2002 series. In addition to the content and the
transition to the computerized test for all GED test takers, the test includes new item
formats, and the extended response task for the essay is different from that of the 2002
series. An example of a new item format is that the reading test uses a 60-40 split-screen
to allow reading passages to appear on the left side and supporting items to be included
on the right side. Figure 1 depicts the split screen layout that is displayed primarily on
the Reasoning Through Language Arts Test (GEDTS, 2012). The fifth series test also
now offers a 10-minute break during the module.

35

Figure 1. Multiple choice items and a passage split screen.
Although ACE offered the 2002 test series in both the paper-based and computerbased formats, many test takers continued to take the PBT. With the new 2014 series, a
minimal number of PBTs are administered to test takers with disabilities. The switch to a
CBT transforms the test taker’s experience throughout the life cycle of the exam. First,
the exam registration is fully available online, allowing the test taker to search for a
convenient location and book a testing time from the comfort of his or her couch.
Second, the test taker takes the complete exam on a computer at an approved testing
facility. Last, the test taker receives his or her score report on the same day that he or she
completed the test. These enhancements streamline and add efficiency to the registration,
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scheduling, testing, and scoring processes. These new digital procedures also increase
security by minimizing the likelihood that test takers will improperly release test items
(Hoffman et al., 2013).
There are known advantages to administering and taking the GED test online;
however, GED candidates must meet new essential conditions to ensure success. By
default, basic computer literacy skills are required to navigate through the computerbased test mode. The minimum computer skills required for the 2014 GED 2014 test
included the ability to scroll, click and drag, cut and paste, and use an on-screen
calculator (Hoffman et al., 2013).
The GEDTS offers a tutorial for the computer-based test on its website. The
objective of the tutorial is to provide a simulation that allows test takers to practice with
GED-test–specific computer functionality. It is imperative that adult programs consider
the additional technology training that will be required to support the shift to the CBT.
GED training programs will need to integrate additional training and practice time into
preparatory classes to support test takers with the required computer literacy knowledge
and experience. The GEDTS conducted pilot tests prior to the inception of the CBT
mode to determine the equivalency of the CBT and PBT testing scores.
GED Validity and Reliability
The Standards for Educational and Psychological Testing define validity as the
degree to which accumulated evidence and theory substantiate interpretations of test
scores for use on a specified test (American Educational Research Association, American
Psychological Association, & National Council on Measurement in Education, 2014).
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There are three purposes of the GED test: (a) provide a high-school level credential, (b)
provide candidate information on strengths and development opportunities and (c)
provide evidence of readiness to enter workforce training or postsecondary education
(GEDTS, 2014b). In 2009, GEDTS staff and experts conducted reviews of the newly
released Common Core state standards and identified the core standards that an adult
learner must demonstrate to be awarded a high school equivalency credential. GEDTS
does not report raw scores; instead, raw scores are converted to the previously described
standard score scale for ease of interpretation.
Reliability refers to the consistency of the test scores over repetitions. For
example, if the GED test yields widely diverse scores for the same tests-taker on separate
test administrations, and the individual has not changed significant, then the scores are
not reliable (GEDTS, 2014b). The GEDTS understands the significant role that
reliability holds in demonstrating test quality. There are several procedures used to
evaluate and account for reliability including internal consistency and decision
consistency. Consistency coefficients are used to measure internal consistency in each
section of the GED test. Decision consistency reflects the consistency in a which a test
taker is categorized in a scoring category (GEDTS, 2014b). The GEDTS adheres to the
scoring model utilizing the three classifications based on two benchmarks: the high
school credential and GED with Honors.
GED Administration
Like the tests of many other programs, the GED test is administered at local
testing centers (Ezzelle & Setzer, 2009). The administration of the GED test is a shared
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responsibility between the GEDTS and the participating authorities in each state that
administers the test. The scoring of the test is decentralized; each jurisdiction is
responsible for accurate scoring. All GED administrators must follow the GEDTS
scoring standards and the GED Examiner’s Manual (Ezzelle & Setzer, 2009). The
GEDTS offers several safeguards to ensure test security, and the approved testing
facilities that administer, score and oversee the GED test decide which to implement
(Ezzelle & Setzer, 2009).
The biggest threat to test security is that the questions on the GED test may be
exposed (Ezzelle & Setzer, 2009). Several preventative measures are in place to mitigate
this risk. During the test development stage, the GEDTS requires content authors to sign
confidentiality agreements. During the administration phase of the test, the test forms are
cycled both within and across years. Examinees who retake the GED test within the
same year are not administered the same test form (Ezzelle & Setzer, 2009).
The GEDTS has participated in several studies to calibrate the GED test to ensure
the exam evaluation measures align to traditional high school diploma measures. In
1992, the GEDTS partnered with the Educational Testing Service (ETS) in a comparison
study using an external measure, the National Adult Literacy Survey Scale (NALS), to
assess the English language skills of test takers who had failed and passed the exam
(Auchter, 1998). The 1992 study found that higher scores on the GED were akin to
higher scores on the NALS; however, earning a moderate pass rate of the GED did not
connote the ability to be able to perform the range of complex literacy tasks needed to
compete and function in a global society (Auchter, 1998). In 1994, ACE revised the
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GED passing score to improve the score alignment to the NALS literacy rating. In 1993,
Auchter and Skaggs conducted a second study that compared 1993 graduating seniors at
specified letter grade levels (A–F) with those who achieved selected standard scores.
This study revealed that a significant percentage of graduating seniors with Cs or lower
grades would not pass the test. The results of this study led to ACE raising the standard
for passing the GED test, effective January 1997, to better discriminate among students
with letter grades differing from A through F (Auchter, 1998).
The State Board approves fee schedules for taking the GED test, a retest of one or
more components, for a replacement of the GED, or for an Official Report of test scores.
The GED test measures many of the U.S. Department of Labor’s required workplace
skills that are desired by employers. The GED measures the skills and knowledge that a
traditional high school senior would know and can demonstrate. In 2012, 16,336 Georgia
test takers completed the GED test. In 2013, 18,611 Georgia test takers completed the
GED test. In 2013, education motivational factors were the motive candidates cited most
often for taking the GED test. The number of test takers typically increases at the end of
a test revision cycle and declines on the onset of a new test.
GED Preparation
Volunteer and non-profit organizations typically administer GED preparation
courses and are often underfunded. Ryder and Hagedorn (2012) provided insight into
GED preparation within the community college setting and how students achieve their
GEDs and transition to postsecondary opportunities. At the time of their writing, the
2002 series was the most recent version, and both the full technical specifications and the
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questions designs were available to assist with preparation. In most states, local
government agencies measure noncredit education concerning contact hours, if it is
tracked at all, due to the lack of a data management process. Subsequently, such as is the
case in Iowa, there is little emphasis on analytic data regarding GED preparation hours.
All adult and development educational courses that students use to prepare for the GED
fall under the non-credit umbrella. Not providing credit for these courses could be a
deterrent to a student who needs a GED preparation course but is not able to see the
immediate benefit of attending such a course.
Computer-Based Testing
Assessments are an integral part of student learning and are used to measure a
student’s abilities (Joosten-ten Brinke et al., 2007). Computer-based tests have become
popular in the United States thanks to their enhanced abilities to utilize information and
communication technology to automate student assessments. There are known benefits
to computer-based testing, including cost and time reductions, the speed of results, and
automatic record management. The National Assessment of Educational Progress
(NAEP) has been in existence for over 40 years and is the largest nationally represented
assessment of American student abilities across multiple subjects. Over the past few
years, the NAEP has begun the transition from a paper-and-pencil-based format to
digitally based assessments and intends to be fully digital by the end of the decade to
support the changing educational landscape (NAEP, n.d.). CBTs can be used in a variety
of contexts, including both formative and summative assessments. Summative
assessments help to establish whether students have attained the goals set for them.
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Formative assessments provide specific feedback for students to take remedial action to
help them attain their goals (Birenbaum, 1996; Economides, 2006; Economides, 2009;
Moridis & Economides, 2009).
Computers enhance productivity by manipulating information more quickly and
cheaply than manual activity can (Negroponte, 1995). In the United States, since 1995,
companies have been leveraging the benefit of technology to increase productivity and
raise profits by utilizing online stores, online exchanges, and e-learning and e-support
services. In addition to improving efficiency, technology makes it possible to connect
many customers in a personalized way. Customers can use the Internet to order
equipment, design products, and customize clothing. As the value of technology for
business continues to increase, the demand for computer-skilled workers will increase as
well. Seven years ago, 96% of working Americans used new communications
technologies as part of their daily lives, while 62% of working Americans used the
Internet as an integral part of their jobs (Deighton & Quelch, 2009). According to a study
by the Department of Commerce (2011), between 1998 and 2008, the number of
domestic IT jobs grew by 26 percent, four times faster than U.S. employment. By 2018,
IT employment is expected to increase by another 22%. With the rapid rate of increase in
technology in the business and social worlds, people must know how to use technology to
work and learn. Therefore, technology aptitude has become an essential skill that must
be taught and measured for effectiveness.
Bennett (2006) theorized that the proliferation of computer-based testing is not
only an effect of evolving technology in the workplace; it is also a result of the demand
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for information resources to which technology provides access. The infusion of
technology into the educational system will result in extrinsic and intrinsic changes in the
way that a student’s aptitude is assessed (Bennett, 2006). A large number of computerbased exams are being administered today. As technology continues to advance the way
that students learn, schools will need to enhance efforts to further facilitate learning and
instruction in ways that PBT assessments are limited. Over the past decade, many
occupational, professional, and postsecondary exams have transitioned to a computer-test
mode, including the College Level Examination Program® (CLEP®), the Graduate
Record Examinations® General Test (GRE®), the Graduate Management Admission
Test® (GMAT®), the National Council of State Boards of Nursing NCLEX®
Examination, the Test of English as a Foreign Language® (TOEFL®), and the United
States Medical Licensing Examination™ (USMLE™). The collective experience of these
programs is that computer delivery presents considerable challenges (Wainer & Eignor,
2000).
There are challenges with the computer-based test mode. Many states are
offering assessments in both paper-based and computer-based test modes to
accommodate locations that are not able to implement the computer technology. In
instances where a facility administers both the paper-based and computer-based test,
there are often limitations in making the content analogous across both test versions. The
desire to achieve consistency across both paper-based and computer-based test in the
interim is understandable. However, this aim may limit the ability of testing agencies to
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broaden measurements on the technology assessments to further assess 21st century skills
and abilities.
The implementation of computers for assessments and education creates new
opportunities for technology issues. When a computer crashes or is unavailable, facilities
may not have access to technical staff to address the issue. In March 2015, Alaska
suspended a computer-based statewide standardized test that was being used to assess
third- to tenth-graders due to technical issues. A construction incident interrupted the
exam when a fiber optic cable that provided internet service to the University of Kansas
where the test was being managed was damaged. This incident disrupted testing in
Alaska and Kansas, along with hospital computers that were also relying on the network
(Hanlon, 2016).
Computer-based assessments present security challenges that are like those found
in the paper-based testing mode. However, the means for compromising test data vary
with the computer access mode. Testing facilities must ensure that hackers do not
compromise sensitive test data stored on computers by putting the necessary encryption,
firewalls, and software controls in place. Once exam data are compromised, they can
easily be exploited around the world. Computer-based testing in K–12 programs does not
necessarily present a greater security threat than PBTs. However, it does present a unique
challenge in ensuring that staff is prepared to safeguard the assessment data with the new
digital methods of detection and prevention.
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Theoretical Framework
The purpose of this study is to evaluate the influence of a candidate’s race and reason
for taking the exam on the scores of the new computer-based GED exam. The
expectancy theory provides a framework for understanding the relationship between
motivation factors and a student’s performance level on the GED computer-based
assessment. The theory, originally developed by Vroom (1964), asserts that the strength
of force necessary for an individual to perform an act is the combined function of three
major components: valence, expectancy, and instrumentality. The expectancy model was
selected for this research study because the construct had a strong theoretical basis for the
test setting, as described below.
The theory posits that there is a relationship between effort and performance
(expectancy), performance level and reward (instrumentality), and satisfaction of the
reward (valence). Expectancy is one’s personal temporary belief that an amount of effort
will enable him or her to perform at the desired level (Tien, 2000). Research has proven
that instrumentality and valence alone can effectively predict motivation and performance
(Galbraith & Cummings, 1967; Mitchell, 1974; Schmitt & Son, 1981). The expectancy
theory is often referred to as the VIE theory, signifying valence, instrumentality, and
expectancy. Many studies focus on IT acceptance factors in e-learning environments;
however, there is limited research on student success factors for computer-based
assessments. Terzis and Economides (2011) argued that the development of a successful
computer-based test is contingent on students’ acceptance of the testing experience.
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Sanchez, Truxillo, and Bauer (2000) suggested that understanding test-taking
motivation factors go beyond the relationship between test-taking motivation and test
performance. Test-taking motivation is impacted by other variables, including ethnic
differences, test validity, and student perceptions of content. The researchers developed a
10-item multidimensional measure of test-taking motivation based on the expectancy
theory and conducted assessments of 90 students. The study indicated that expectancy
was related to actual test performance. For the study, valence represented a job,
instrumentality was performance, and expectancy was the belief that performance would
result in the job.
Moore and Davies (1984) suggested that the primary value in assessing student’s
expectancy would be to administer counseling with GED candidates, particularly for
those with a low level of expectancy. The researchers performed a regression analysis
study on 74 disadvantaged or disabled students in a GED class to determine if GED
scores could be predicted from Vroom’s expectancy-valence theorem. The study was not
able to prove a relationship between expectancy and GED test scores.
A study by Terzis and Economides (2011) explored the factors affecting students’
acceptance of CBT test modes. They surveyed 173 first-year students enrolled in an
introductory informatics course, who took both theory and practice computer-based
assessments. The study found that the following eight variables explained 50% of
behavioral intentions: perceived ease of use, perceived playfulness, perceived usefulness,
computer self-efficacy, social influence, facilitating conditions, content, and goal
expectancy. Terzis and Economides (2011) introduced two new constructs: goal
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expectation, which measures the students’ pre- and post-assessment experiences, and
content, which examines the usefulness and clarity of the questions. The study found that
goal expectancy is defined by a student’s ability to maneuver through the test and
understand the questions. Careful consideration of students’ abilities and aptitudes is
essential to designing and deploying a solid computer-based assessment.
Race, Motivation, and Test Performance
A level playing field in education is essential to ensure that all students,
irrespective of their school assignment, are equipped for success in the current digital
age. Inequalities among student groups in academic achievement remains a prevalent
challenge that must be explored to improve educational outcomes for students.
Arcidiacono and Koedel (2014) completed a study to understand better the racial
disparities in four-year college completion rates among African Americans and Whites.
Arcidiacono and Koedel (2014) reported that 6-year college graduation rates for African
Americans are over 20 percentage points lower than for whites, and examined the factors
that might be attributed to the disproportion. In addition to race, the study examined how
the choice of major, academic background characteristics and high school quality
impacted completion scores. The study concluded that racial differences in graduation
rates could primarily be attributed to racial differences and academic preparation among
both men and women. Exclusive of race, the most significant student-level predictors of
graduation success are high school of attendance and class rank.
Keels (2013) examined the gender and racial or ethnic gaps in college graduation
and grades of a 1999 freshman cohort of students attending 24 selective, predominantly
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White institutions, and the factors that account for observed gaps. Examining minority
persistence in predominately White institutions (PWI) is important, given that over 83%
of all Black students attend PWI’s. The study determined that to improve minority
success, an analysis was needed to extend beyond prior academic preparation to create a
more supportive college experience. Minority students can feel social isolation, stress
and feel more negatively about their environment (Neville, Heppner, Ji & Thye, 2004). It
is important that educators not only focus on students’ initial preparedness to succeed but
also the ongoing support needed to face emotional and educational changes.
High-stakes testing has changed the landscape of education for students,
particularly minority students who face obstacles that can hinder success. Understanding
the gaps and opportunities that influence GED success is important to bring to awareness
to educators. Researchers have found that incarcerated adults consistently have lower
educational levels, which is linked to higher illiteracy rates. Because inmates show very
little economic diversity, Burgess Flynn, Moseley and Pippin (2015) explored the
isolated relationships concerning age, race, and gender to GED success. Batchelder,
Flynn, Moseley, and Pippin (2015) posited that higher achievement among Caucasian
inmates was attributed to a lesser amount of misconduct infractions. The study found no
statistically significant differences among the independent variables of race, age, and
gender; however, the findings justify further investigation on race as an isolated
independent variable.
The perceived outcome that a teacher has on a student’s abilities and anticipated
performance can impact student success. Burgess and Greaves (2013) examined whether
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there are systematic differences between the objective and subjective assessment
measures across ethnic minority and white majority students in England. The study
found that there were statistically and quantitatively signiﬁcant differences in the
assessments across ethnic groups. For example, 12.4% of white students received a grade
from their teacher that is below their final test score; whereas black Caribbean students
were 32% more likely to receive this outcome. Burgess and Greaves (2013) argued that
influence of poverty and ethnicity are difficult to decouple, and cite that 15% percent of
white students are eligible for free school meals, compared to 31% black Caribbean, 42%
black African, 35% Pakistani, and 50% Bangladeshi students.
The influence of racial and ethnic identity is multidimensional and can have
various meanings and impacts. Sutantoputri and Watt (2012) explored three dimensions
of racial and ethnicity character including 1) private regard, 2) ethnic importance and 3)
social embeddedness. The goal of the study was to explore the relationship of gender,
ethnicity and religion differences on motivational goals, self-efficacy and racial/ethnic
identity and academic performance. The findings determined that religion is a critical
aspect of the academic setting. Additionally, the study indicated that further ethnical,
cultural affiliations might provide insight into how these aspects influence student’s
motivations.
Próspero, Russell, and Vohra-Gupta (2012) examined the differences in
educational motivation among 315 Hispanic and non-Hispanic first-generation high
school and college students (FGS). The study found that extrinsic and motivation were
significant predictors of grade point averages (GPAs) among FGS compared to intrinsic
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motivation. Also, high school FGS and Hispanic students were more likely to report
higher intrinsic motivation than college FGS and non-Hispanic students. Minimal
research on motivation factors during the transition from high school to college has been
conducted. The study revealed that intrinsic motivation differed in Hispanic FGS
compared with other ethnic groups. Additional research should be carried out to
understand better the environmental factors that attribute to motivation. These outcomes
can be used to created targeted programs for mentoring, development and transition to
college support.
Awareness of and attention to the patterns and challenges that certain student
segments face is vital to equipping educators with the training and tools to improve
academic success. There are low-income background schools, like Fredrick Douglas
Academy and Thurgood Marshall Academy in Harlem that successfully found ways to
create school cultures that increased the success of minority students. In 2011, New York
City Mayor Michael Bloomberg and billionaire philanthropist George Soros donated
$200 million and redirected $500 million in public funds to a variety of initiatives
targeted at addressing the African American and Latino male education crisis (Noguera,
2012). With education and funding, educators and schools have an opportunity to reform
the school culture that perpetuates low achievement rates among minority students.
Technology Workforce Gap
Over the last three decades, computerization has radically changed the
automobile, telecommunications, and mass production industries, impacting almost every
aspect of social and business life. In the past decade, there has been an increasing
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amount of research emphasizing the significance of postsecondary education. A 2004
study by labor economists Frank Levy and Richard Murnane demonstrated the changing
impact that computers are having on the employment landscape and suggested that new
skills could be taught to ease the transition into the new job demands. Carnevale, Smith,
and Strohl (2010) projected that in 2018, 62% of U.S. jobs would require postsecondary
education; this is more than a 50% increase since 1973. Despite the job demand increase,
the proportion of college-degreed students in the United States is not rising quickly
enough to meet the demand. In 2011, the United States ranked 15th amid 20 major
industrialized countries for the number of adults (ages 25 to 34 years) with bachelor’s
degrees (Carnevale et al., 2010). The lack of post-secondary success has been attributed
to student’s insufficient training during high school. In a 2005 survey, U.S. employers
reported that 39% of high school graduates were ill-equipped for entry-level positions.
Correspondingly, 39% of graduates themselves acknowledged that they were not
prepared for college or the workplace (Achieve, 2005). Carnevale et al. (2010) argued
that the government is not using the available data to help people match their education
preparation with their career ambitions and that doing so would help the nation’s workers
navigate the transforming business world.
To meet the global demand for a technologically inclined workforce,
organizations like the Partnership for 21st Century Learning (P21) have been partnering
with educators, business leaders, and policy makers for the past decade to define and
establish the criteria for college- and career-readiness (Soulé & Warrick, 2015). Selfdirection, creativity, critical thinking, and innovation may not be new 21st century skills,
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but the current technology climate in business means that they are no longer discretionary
skills; they are now required for job success.
Despite the changing requirements over the past ten years, student performance
has remained inadequate in core competencies, including reading and mathematics. The
NAEP is the largest nationally represented assessment of American students’ skills and
abilities. By 2020, the NAEP intends to have fully migrated all assessments to the
computer. The NAEP administered a study by the Institute of Education Sciences and
found that less than 40% of fourth and eighth graders achieve proficient scores in
reading, science, and mathematics (Hemphill & Vanneman, 2011). These lowperformance results are alarming given the worldwide shift to greater reliance on
technology in the today’s business world.
Outside of the achievement gaps across grades and student performance levels,
there are large disparities across racial and economic demographics. For example, in
eighth-grade science, 43% of White students are proficient, compared to only 10% of
Black students and 16% of Hispanic students. Despite the promotion of and focus on
science, technology, engineering, and mathematics (STEM) curriculum to prepare
students for the changing workforce, performance continues to suffer in this area, in large
numbers for minorities. Another prominent skill set is writing, the importance of which
the proliferation of computers and email usage has only heightened. In writing, only 41%
of White students and less than 20% of Black, Hispanic, and low-income students
reached proficiency in the 2007 NAEP study.
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Two phenomena are contributing to the deficit in the technology workforce: the
graying of the existing workforce and the explosion of modernized information and
communication technology. Tams, Gover, and Thatcher (2014) asserted that the aging
trend of the workplace is a current and future issue that is a result of policy changes that
make early retirement disadvantageous or, in many cases, impossible for many seniors.
In addition, the evolution of job conditions has eliminated a large amount of physical
labor, which now increases the lifespan of laborers positions or in general. According to
a 2008 U.S. Bureau of Labor Statistics study, the number of workers 65 and older in the
United States has increased more than 100% in the past thirty years. Since the older
workforce was educated regarding technology when it was less complex, a unique
challenge is presented in that the grayed workforce does not can respond to more
complex technology (Tams et al., 2014).
There is an inherent difference in the computer education that a recent college
graduate has received compared to that of a 65-year-old worker who is a 30-year veteran
in his or her job. Even with company training and education, work demands often limit
the on-the-job training workers receive compared to dedicated college courses that
integrate and instruct on the latest technology. Research reports that computer selfefficacy is lower among older individuals (Czaja et al., 2006; Fisk, Rogers, Charness,
Czaja, & Sharit, 2009; Mead, Sit, Rogers, Jamieson, & Rousseau, 2000). Given the
significance of age and computer efficacy in the workplace, there are likely to be similar
age disparities in computer efficacy as they relate to performance on computer-based
tests.
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Rising college costs and securing employment after graduation remain barriers for
today’s young adults; however, research shows that the payoff of completing high school
and postsecondary education has both immediate and residual benefits. Bergman, Kong,
and Pope (2014) emphasized that an emerging adult’s failure to complete high school
creates an economic barrier to personal and financial success. Carnevale et al. (2010)
quantified the educational shift in the workplace. They found that over the past 30 years,
the hierarchical relationship between formal education levels and annual wages has been
established among prime-age workers (ages 25 and 54years) with the following trends:
•

Earnings of high school dropouts have fallen by 2%.

•

Earnings of high school graduates have increased by 13%.

•

Earnings of people with some college or an associate’s degree have increased
by 15%.

•

Earnings of people with graduate degrees have increased by 55%.

In addition, figures were provided to assess earning power over a lifetime:
•

Having a high school degree is worth about $569,000 more than being a
dropout.

•

Having some college but no degree attainment is worth about $43,000 more
than having a high school degree alone.

•

A bachelor’s degree is worth about $1.1 million more than an associate’s
degree.

•

A master’s degree is worth $457,000 more than a bachelor’s degree.

•

A doctoral degree is worth about $193,000 more than a master’s degree.
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•

A professional degree is worth about $621,000 more than a doctoral degree.

Higher levels of education and workplace training not only increase job
opportunities but also improve the opportunity for educated workers to use technology to
enhance their skills rather than be replaced. In contrast, less-educated workers tend to
utilize technology that replaces their skills. For example, a data analyst may use an Excel
data sheet program to analyze data and make conclusions, whereas a store teller may use
a computer program that automatically tabulates a customer’s total and processes his or
her credit card with minimal manual intervention. Carnevale et al. (2010) found that
even high school dropouts who use technology at work earn 15% more than employees
who do not use technology. Card and DiNardo (2002) completed a study assessing
computer use across education groups and found that high school graduates are three to
four times more likely to use a computer on the job than a dropout, and college graduates
are about twice as likely to use a computer compared to those with only high school
diplomas.
GED Educator Challenges
Brinkley-Etzkorn, & Skolits (2014) explored the GED 2014 test impacts on
teachers, staff, volunteers and other GED program stakeholders. A case study was
performed focusing on a GED testing preparation site serving young adults 25, to
examine the impact on GED programs services in addition to determining GED
candidate’s perception and impact because of the new test. Understanding the challenges
and impacts to GED program staff is imperative to determine how best to serve and
prepare this group in supporting the change.
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GED services will now be preparing candidates to take the fifth-generation test
that is focused on college and career readiness. GED education providers will need to
develop new material and instruction approaches to align with the new test content.
Many GED teachers are part-time and often volunteers, and may not have the time or
incentive to participant in training. Many GED practitioners are not subject to statemandated certification or professional development requirements (Belzer, 2005).
Considering the part-time employment status and professional development is optional it
may be difficult to provide an incentive to GED providers to advance their education and
curriculum.
A collective vision must be shared across GED program administrators,
instructors and candidates to achieve success on the new computer based exam.
Understanding the influence of a candidate’s race and reason for taking the exam on the
scores of the new computer-based GED exam will provide insight into factors that may
be helpful to GED instructors. GED program administrators may be able to use this
information to develop curriculum and professional development to educate teachers.
GED instructors may be able to use this information to equip candidates for success on
the exam better.
Literature Review Summary
Since the GED was introduced in 1942, the GED credential was the only option
for adults without a high school diploma, who sought employment advancement or
postsecondary education (Zinth, 2015). Over the past 70 years, the GED has undergone
five revisions to keep up with the skills and knowledge required for society. The latest
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version of the GED test was released in January 2014 and introduced new content, cost
and delivery method of the nationally recognized standardized test (GEDTS, 2014). The
new computer test mode provides immediate and residual advantages such as online
registration, real-time test scores, prescriptive feedback and assessment of high school
equivalency and college readiness. Despite the benefits, the new test has introduced
challenges including financial hardship for those who are unable to afford the increased
costs and limitations for candidates who lack technology skills. Fully understanding the
opportunities and challenges of Motivation has been considered an important predictor of
academic success. However, research on this variable has been minimal and may be
attributed to lack of assessment instruments (Moore & Davies, 1984).
The percentage of test takers that enrolled and completed the latest version of the
test in 2014 – 2015 decreased (59% compared to the previous average of 70%) (GEDTS,
2014). The reduced number of GED candidates is a national issue. In the past, the GED
has been used primarily to meet entrance criteria for low wage jobs. The GED is no
longer limited to low wage jobs as the new test assesses both high school equivalency
and college readiness. In 2013, 65% of GED recipients indicated that they obtained their
credential to pursue further education (GETS, 2014a). The default delivery mode for the
GED test is now on the computer. This assessment is critical to determine candidates’
21st century skill set considering nearly 96% of working Americans use new
communications technologies as part of their daily lives, while 62% of working
Americans use the Internet as an integral part of their jobs (Deighton & Quelch, 2009).
With declining GED pass rates and anticipated workforce gaps, understanding how GED
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candidate factors impact pass scores is needed. The current literature search on this topic
reached saturation, and the scarcity of studies emphasized the need for this study to be
done. In Chapter 3 the study measurement, methodology for the study, secondary data
collection, and planned analyses of the data are described.
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Chapter 3: Methodology
Introduction
In this research, I conducted a secondary data analysis to evaluate the influence of
a candidate’s race and reason for taking the test on the pass or fail outcomes of the new
computer-based GED exam. The goal of the research was to understand better the factors
that most significantly influence success for GED candidates completing the current 2014
version of the GED test. The study outcome may be useful for adult educators to
understand better variables that influence GED pass of fail exam outcomes. This
information can be used to improve preparatory programs and better prepare students for
success. This chapter outlines the research design and rationale for the selected design.
It includes the research design, study context, population under study, data collection
methods, planned data analysis procedures, threats to validity, and ethical procedures
associated with the study’s design.
Research Design and Rationale
The researcher must pose careful questions in fleshing out the research problem
and choosing the appropriate research methodology. Quantitative research focuses on
measuring variables and testing hypotheses with unplanned explanations (Sarantakos,
2012). The nature of this study was quantitative. The design of the study was guided by
the following three research questions:
Q1: Is there a statistically significant relationship between a candidate’s race and
the GED pass or fail outcome?
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H01: There is no statistically significant relationship between a candidate’s
race and the GED pass or fail outcome.
Ha1: There is a statistically significant relationship between a candidate’s
race and the GED pass or fail outcome.
Q2: Is there a statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome?
H01: There is no statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome.
Ha1: There is a statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome.
Q3: Can a candidate’s race and motivation reason predict a GED pass or fail
outcome?
H01: A candidate’s race and motivation can reason predict a GED pass or
fail outcome.
Ha1: A candidate’s race and motivation cannot reason predict a GED pass
or fail outcome.
The study used secondary data from the GED survey questionnaire (see
Appendix) to evaluate the influence of a candidate’s race and reason for taking the exam
on the pass or fail outcome on the new computer-based GED exam. The survey
responses and exam outcomes were included in the secondary data made available by the
GEDTS. A limitation of designing a study reliant on secondary data is that there are
possible anomalies that cannot be completely planned for until the raw data is made
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available. Once the data was available, the study methods were adjusted to account for
the raw data variables. The Technical College System of Georgia (TCSG) provided
information on participants that took the GED exam in the 2014 and 2015 calendar years.
The information included the participants’ race, motivation reason for taking the exam,
and their pass or fail outcome. The independent variables were the participants’ race and
reason for taking the exam. The dependent variable was the students’ pass or fail
outcome on the exam. This data relates directly to the research questions, and the
outcome of the data analysis can lead to a better understanding of the impact of the new
computer-based GED exam, for both students and educators.
Success on the new computer-based GED exam can impact the trajectory of a test
taker’s future. Social change implications are that more examinees will be able to pass
the GED exam, attend college, and gain improved employment if they are properly
motivated to achieve success. Understanding the influences that impact candidate test
scores on the computer-based test (CBT) is increasingly important to ensure test takers
are prepared to pass the test. The technological age has altered every aspect of life and
work; success on the computer-based GED test allows individuals to demonstrate that
they have acquired the required literacy skills to succeed in the workplace (Burke, 2010).
Methodology
Setting Context of the Study
In research involving secondary data analysis, the traditional concept of "setting"
does not apply. Instead, the context in which the data were collected is more appropriate.
The GED test is developed by the GEDTS; however, TCSG is responsible for providing
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adult education at the basic, general, and specialized levels throughout the state of
Georgia. TCSG governs the testing locations to ensure that the facilities are
administering the GED testing program and issuing diplomas in accordance with the
policies established by the ACE. Georgia has over 30 testing facilities servicing over 100
counties throughout the state.
Population
In utilizing the existing data, the entire population of students in Georgia who
were tested in 2014 and 2015 was included and sampling was not required. The
characteristics of this population included those who completed the Georgia GED test
and selected one of the five reasons for taking the GED test. The study was executed to
determine if the difference in GED pass or fail exam outcomes are explained by the
interaction between reasons and race to further determine the impacts of the transition to
the computer-based testing mode. Data from 21,641 participants were analyzed and
statistical inferences were drawn, with no need for sampling, as data came from an
existing database.
Data Collection Procedures
Only one method of data collection was used in this study: retrieval of archival
secondary data (GED candidates’ ethnicity, motivation factors, and pass or fail outcome).
This approach in utilizing the original data is appropriate, as according to Church (2002):
Original data is generally needed for in-depth analysis of variables as published
summaries may eliminate key variables from the record. In using the original
data, however, it is possible to examine the dependent variable(s), such as a

62
student’s motivation factor, and their corresponding pass or fail outcome, and
demographics. (p. 40)
It was necessary to obtain Walden IRB approval to conduct this secondary data
analysis. The IRB approval number for this study is 10-14-16-0190418. This approval
confirmed that the study met Walden University’s ethics requirements. The following
steps were followed to conduct the data analysis:
1. Obtained Walden IBR approval.
2. Obtained approval to conduct study from TCSG.
3. Received data from TCSG in an electronic Excel file.
4. Screened the data for missing variables.
5. Performed descriptive analysis of the data to familiarize myself with the data
makeup of the dataset.
Definition and Measurement of Variables
Race was measured by the following question: “What is your race”? The
following choices are listed, and test takers are instructed to select all that are applicable:
Black or African America, Native Hawaiian, Other Pacific Islander, decline to answer,
American Indian or Alaskan Native, None, or White. A total of 1,215 missing values for
the race variable was observed within the raw data set provided from TCSG since some
test takers chose to not provide ethnicity information during the exam application. The
1,215 participants that did not report race represent 6% of the population. The percent of
missing data is negligible and not likely to bias the study outcomes; therefore,
participants who did not report race were not included in the analysis.
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Motivation factors for taking the 2014 and 2015 computer-based test were
measured by answers to the following question, “What is your main reason for taking the
GED test?” Test takers could choose only one of the following: personal gain (e.g.,
gaining personal satisfaction, serving as a positive example), work related (e.g., getting a
new or better paying job, keeping current job) educational gain (e.g., to enter a technical
college or a 2 - 4-year degree program), special requirement (e.g., court or corrections
requirement, public assistance), or entrance to the military.
Operationalization
The GED exam is a nationally-normed exam that is administered according to
strictly controlled guidelines. The 2014 GED test covers Reasoning through Language
Arts, Mathematical Reasoning, Social Studies, and Science. Pass or fail exam outcomes
were used to answer the research questions. The passing standard on the fifth (2014)
GED exam is 145–164 scaled score points in each of the four test areas.
Data Analyses Plan
Two chi-square statistical tests were performed to determine significant
relationships between a candidate’s race and the GED pass or fail outcome, as well as
reason for taking the test and GED pass or fail outcome. Logistic regression analysis was
used to investigate whether candidate’s race and motivation reason can predict a GED
pass or fail outcome. The study’s dependent variable, pass or fail outcome, was
categorical, and the two independent variables, ethnicity, and reason for taking the test,
were categorical. The study analysis was conducted using SPSS statistical analysis
software. The analyses included the following variables:
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The independent variables:
•

Candidate’s reason for taking the exam: personal gain, work related,
educational gain, special requirement or military entrance

•

Candidate’s race: Black or African American, White, Asian, American
Indian or Alaskan Native American, Native Hawaiian or Other Pacific
Islander

The dependent variable was the GED exam pass or fail outcome.
Threats to Validity
Validity means whether a measure is valid by determining whether a test
measures what is intended to measure without the impact of other factors (Lakshmi,
2013). The researcher evaluated internal and external threats to determine if the study
conclusions are accurate, assess whether the independent variable is responsible for the
variation in the dependent variable, and determine if the variation might be attributed to
other causes. Lakshmi (2013) defined external validity as the degree to which the results
of the study are generalizable to other populations outside of the study participants.
Internal validity refers to the integrity of the study and the strength of the cause and effect
relationship between the independent and dependent variables.
Regarding external validity, the findings of this study were limited to first-time
GED candidates who took the computer-based exam in 2014 and 2015 in Georgia. The
results of the study may be similar in states with a similar academic profile. Conversely,
states with a stronger or weaker academic standing could produce a different outcome.
Additionally, the survey questionnaire that assessed motivation may vary by state and
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impact study outcome. The paper-based test is available for candidates with special
requirements; however, the results of this study may not generalize to paper-based
testing. Lastly, the outcome of this study may not be applicable for future test revisions.
In addition to external validity, internal validity factors were considered, and no
threats were identified. This study does not take place over time, and thus no history
maturation threats were found. This study was not a regression study, and only data from
first-time test takers who completed the exam was utilized, and therefore no testing,
instrumentation, statistical regression, or experimental mortality threats existed. The
study population included all test takers that completed the exam and therefore no
selection maturation interaction threats occurred.
Ethical Procedures
Research approval was sought and obtained from Walden IRB before undertaking
the study. An application was submitted to the TCSG detailing the study and providing
detail on how data would be handled, protected, and approved. In addition, a data release
management agreement was signed and provided, along with IRB approval, prior to
receiving data from TCSG. The intended purpose of ethical management of research data
is to achieve balance between participants’ confidentiality and research benefits, utilize
anonymization, provide disclosures, and ensure participant consent (Lowrance, 2006).
Prior to the TCSG providing the data, each candidate’s name was replaced with a
pseudonym ID to ensure confidentiality.
All study participants agreed to the GEDTS statement and policy allowing their
personal information, including test scores, to be used for research to improve
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educational programs, assist them in improving their scores, and plan graduation
ceremonies. Only aggregated genotype data is available to ensure privacy. Individual
data variables were not released prior to IRB approval. Since the data were released, it
has been safeguarded on a personal password protected computer that only the researcher
has access to. The data will be retained for five years. At the end of the 5-year period,
the data will be permanently deleted from the researcher’s computer.
Summary
This chapter provided an overview of the methodology of the study including
information on target population, data variables, analysis data, and source of data that
was used in the study. The operationalization of the study variables and the statistical
approaches to testing the study hypotheses were discussed. The chapter concluded with
a synopsis of possible threats to internal and external validity of the study and the ethical
procedures that were executed for this study. Chapter 4 presents descriptive statistics
and the analytical results.
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Chapter 4: Results
Introduction
The purpose of this quantitative study was to examine the influence of a
candidate’s race and reason for taking the test on the outcome of the new computer-based
GED exam. An understanding of the target factors that influence success for GED
candidates completing the 2014 version of the GED test was gathered through the data
collection process of this study. This chapter provides results of data analysis completed
on secondary data obtained from the TCSG database. The internal data file contained
information on student demographics, motivation factors for completing the exam, and
pass or fail outcomes.
The following section presents descriptive statistics of the population and results
related to each of the research questions. The following three research questions and
hypotheses guided this study:
Q1: Is there a statistically significant relationship between a candidate’s race and
the GED pass or fail outcome?
Q2: Is there a statistically significant relationship between a candidate’s
motivation and the GED pass or fail outcome?
Q3: Can a candidate’s race and motivation reason predict a GED pass or fail
outcome?
Chapter 4 provides the information on the demographics, data collection process,
data analysis, and results of statistical analyses, and then summarizes the outcomes of
each research question.

68
Data Analysis
To answer the three research questions, two chi-square analyses were performed
to determine statistically significant relationships between a candidate’s race and the
GED pass or fail outcome and reason for taking the test and GED pass or fail outcome.
Binary logistic regression analysis was used to investigate whether candidates’ race and
motivation reasons can predict a GED pass or fail outcome. The TCSG identified the
data for extraction by flagging all students in the GED Georgia state database who had
completed the GED exam between January 1, 2014 and December 31, 2015. Following
identification of test takers that met the criteria, the TCSG replaced each candidate’s
name with a pseudo ID. These steps were taken to protect the anonymity of candidates
included in the data set. Then, the TCSG organized the extracted data into a Microsoft
Excel file. The file contained pseudo ID, ethnicity, reason for testing, and pass or fail
outcome for the 2014 and 2015 test years. The TCSG’s final step was to send this
complete data set, in Microsoft Excel format, to the researcher for further analysis. The
summary of the specific information that was captured is displayed in Table 1.
Table 1
Excel File Produced by TCG
Excel File Name

Field names

Field name definitions

Raw Data for IRB
1 K. Middleton

ID

Pseudo ID that
replaced candidates
name
Candidates ethnicity
Candidates motivation
reason for taking the
exam
Pass or fail Outcome

RACE_DESC
REASON_DESC

STATUS_PASS

Total number of
records
21,641
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Descriptive Statistics
Descriptive statistics were performed on the following three variables: ethnicity,
reason for taking the exam, and pass or fail outcomes. The analysis was completed to
understand better the makeup of the dataset. The frequency and percent information for
the race of participants is depicted in Table 2.
Table 2
Frequency and Percent for Race (N=21,641)
Race
Valid

White
Black or African American
Asian
American Indian or Alaskan Native
Native Hawaiian or Other Pacific
Islander
Missing System
Total

f
10,590
8,805
542
365

%
51.8
43.1
2.7
1.8

124
1,215
21,641

0.6
100%

Data from 21,641 participants were included in the study. Just over half of the
test takers, 10,590, were White (51.8%), with 8,805 (43.1%) of the test takers reporting
their race as Black or African American. 542 identified as Asian (2.7%). There were 365
American Indian or Alaskan Natives (1.8%) and 124 Native Hawaiian or Other Pacific
Islanders (.06%). A total of 1,215 participants (0.06%) did not report their race.
Participants that did not select a race were excluded from the analyses. The frequency
and percent for the motivation reasons are displayed in Table 3.
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Table 3
Frequency and Percentage Distribution for the Motivation Reason for Taking the Exam
Motivation reason
Educational gain
Personal gain
Work related
Special requirement
Entrance to military
Total

f
10,354
5,935
3,802
970
580
21,641

%
47.80
27.40
17.60
4.50
2.70
100%

Data on the participants’ primary motivation reason for taking the exam were
included in the study. Nearly half of the test takers indicated that the exam was taken for
educational gain (47.80%). The second highest reason for taking the exam was personal
gain (27.4%). Additionally, 3,802 (17.6%) of the test takers indicated that a work related
purpose was the motivation for taking the test. Meanwhile, 970 test takers indicated that
the test was a special requirement (4.5%), and 580 test takers indicated entrance to the
military as their reason (2.7%).
Lastly, the frequency and percentage of participants that passed or failed the GED
exam are explained. Of the 21,641 total participants, there were 11,772 (54.4%) who
passed the GED exam, while 9,869 (45.6%) failed. Thus, barely more than half of the
participants passed the exam while nearly half of the test takers failed the exam.
In addition to descriptive analyses, two chi-square tests of association were
performed to determine if there was a statistically significant relationship between the
independent and dependent variables. Lastly, binary logistic regression analyses were
performed to determine if the independent variables could predict the dependent variable.
The following section presents the results for each research question.
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Results
Research Question 1
Is there a statistically significant relationship between a candidate’s race and the
GED pass or fail outcome? To examine Research Question 1, a chi-square test of
association was conducted between candidates’ race and the GED pass or fail outcome.
The chi-square test requires an expected frequency of five per cell at a minimum. All
expected cell frequencies were greater than five. The results confirmed that there was a
statistically significant association between candidates’ race and the GED pass or fail
outcome, χ2(4) = 1269.714, p < 0.05. The results in Table 4 indicate that there is an
association between participants’ race and whether they pass or fail the test.
Table 4
Frequency, Percentage and Post Ad Hoc Analysis for Race and the Exam Pass or Fail
Outcome (N=21,641)
Pass
Race

f

%

White (N = 10,560)

7,017

66.3

Black or
African
American (N
= 8805)
Asian (N = 542)

3,597

40.9

341

62.9

211
70

American Indian or Alaska
Native (N = 365)
Native Hawaiian or other
Pacific Islander (N = 124)
Total (N = 20,426)

11,236

Fail
Adjusted
residual

f

%

Adjusted
residual

33.5

3,575

33.7

-33.5

-35.4

5,208

59.1

35.4

3.8

201

37.1

-3.8

57.8

1.1

154

42.2

-1.1

56.5

.3

54

43.5

-.3

9,190

Note: 2 =1269.714, df = 4, p < .05.

Statistically significant associations are more likely to occur with large sample
sizes; therefore, it is important to examine the effect size to understand if the observed
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association is meaningful. For the chi-square test, the two measures of effect size used
were Phi and Cramer’s V. Both measure the strength of association of categorical
variables. For this study, the variables were race and pass or failure outcome. Phi is
appropriate when there are two dichotomous variables to analyze, while Cramer’s V can
be used in other instances. Therefore, Cramer’s V effect size was utilized in this study.
There was a moderately strong association between race and pass or failure outcome
(Cramer’s V = .249, p < 0.05).
Since the chi-square test was statistically significant, a post hoc analysis was
performed to identify the cells that contributed most to the association. By examining the
adjusted standardized residuals, the cells of interest are those with an adjusted residual
value that exceeds +/- 2 (Sharpe, 2015). The adjusted standardized residuals were
entered into SPSS and their respective chi-square values were calculated by taking the
product of each adjusted residual value (adjusted residual*adjusted residual). To
examine the significance of each chi-square value, the exact p-values for each one of the
chi-square values were also calculated. Furthermore, a Bonferroni Adjusted p-value was
calculated by dividing the initial p-value of 0.05 by the number of analysis which was 10,
hence 0.05/10 = 0.005. The Bonferroni correction is an adjustment made to p-values
when several dependent or independent statistical tests are being performed
simultaneously on a single data set (Napierala, 2012).
Furthermore, 66.3% of Whites, 40.9% of African Americans, and 62.9% of
Asians passed their GED test. The residuals of these three groups were larger than +/-2,
indicating that the differences between these three groups are statistically meaningful.
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The six cells associated with p-values greater than +/-2 are listed in Table 4. The
negative high-adjusted residual for the number of Black participants who passed their
GED test is an indication that statistically significantly fewer Black participants passed
than would be expected by chance. Conversely, statistically significantly more White
participants passed their GED test than expected by chance, p < 0.005. Similarly,
significantly more Asians passed their GED test than expected by chance, p < 0.005.
Additionally, 57.8% of American Indians and 56.5% of Native Hawaiians passed
their GED test. Notably, the observed number of Native Hawaiian or Pacific Islanders
and American Indians who passed/failed their GED test was not statistically significantly
different than expected, p > 0.005. Therefore, being Black, White, or Asian influenced a
participant’s test outcome and was not due to chance. The pass rate for Blacks is
approximately 25% lower than for Whites and Asians. Similarly, the pass rate for Asians
(22%), American Indians (16.9%) and Native Hawaiians (15.6%) is higher than African
Americans.
Research Question 2
Is there a statistically significant relationship between a candidate’s motivation
and the GED pass or fail outcome? To examine Research Question 2, a new Chi-square
test for association was conducted between candidate’s motivation and the GED pass or
fail outcome. All expected cell frequencies were greater than five. The results confirmed
that there was a statistically significant association between candidate’s motivation and
the GED pass or fail outcome, χ2(4) = 79.412, p <0.05. The analysis of the results
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identified a weak association between motivation reason and pass or failure outcome
Cramer’s V= .061, p <0.05. These results are shown in Table 5.
Table 5
Frequency, Percentage, and Post Ad Hoc Analysis for Motivation Reason and the Exam
Pass or Fail Outcome (N=21,641)
Pass
Reason for taking
the exam

f

%

Adjusted
residual

f

Fail
%

Educational gain
(N=10,354)
Personal gain (N=
5,935)
Work related
(N=3,802)
Special requirement
(N=970)
Entrance to military
(N=580)
Total (N=21,641)

5,885

27.2

-6.9

4,721

20.7

6.9

3,004

13.9

6.9

2,931

13.5

-6.9

1,979

9.1

-3.2

1,823

8.4

3.2

580

2.7

3.5

390

1.8

-3.5

324

1.5

.7

256

1.2

-.7

11,772

54.4

9,869

45.6

Note:

2

Adjusted
residual

=79.412, df = 4, p < .05.

Although the study revealed that there is a statistically significant association, the
association is weak. This is possible because the sample size is large enough to influence
statistical significance even though the effect size is small. However, the Cramer’s V test
is independent of the sample size. Hence, the association is statistically significant but
not practically relevant.
Since the chi-square test was statistically significant, a post hoc analysis was
performed to identify the cells that contributed mostly to the significant association. It
was observed that eight cells were associated with p-values greater than +/-2 (see Table
5). It was observed that these eight cells were associated with personal gain, educational
gain, the special requirement, and work related reasons for taking the exam. Based on the
results generated, personal gain had negative adjusted residual in the yes column, which
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was significant. This outcome indicated that there were fewer participants that passed the
test than expected by chance, p < 0.005. Conversely, a statistically significantly greater
number of participants who took the test for educational gain passed the test than
expected by chance, p < 0.005. Additionally, it was observed that for the special
requirement, more participants passed the test than expected by chance, p < 0.005. For
the work related reason, there were fewer participants who passed their test than expected
by chance, p < 0.005. Hence, personal gain, educational gain, the special requirement,
and work related reasons influenced participants’ test outcomes and the results were not
due to chance.
Research Question 3
Can a candidate’s race and motivation reason predict a GED pass or fail outcome?
To examine Research Question 3, a binary logistic regression analysis was used to
investigate whether candidates’ race and motivation reason can predict a GED pass or fail
outcome. Peng, Lee, and Ingersoll (2002) recommended logistic regression analysis to
predict outcome variables that are dichotomous. The following model was used for the
probability of passing GED test:
Log (p/1-p) = β0 + β1x1 + β2x2…………………………. + βixi
Where X = (X1, X2,……….Xi) are the set of explanatory variables which are discrete.
To assess the adequacy of the model, the Hosmer and Lemeshow goodness-of-fit
test was used to analyze how poor the model is at predicting categorical pass or fail
outcomes. A statistically significant result, in this case, would indicate that the model is a
poor fit, while a result that is not statistically significant would indicate a good fitting
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model. The results of the Hosmer and Lemeshow test were statistically significant (p <
0.05), indicating that the model is a poor fit. This may be a result of the independent
variables having a weak relationship with the dependent variable. Additionally, factors
other than race and motivation may be major contributors to GED test outcome but were
not included in the model. These factors might include the level of preparedness for test,
individual stress level, and gender.
The model summary table contains the Cox & Snell R2 and Nagelkerke R2 values
that were used to calculate the percentage of variance explained by the predictors.
Therefore, the explained variation in the dependent variable based on the study model
ranges from 6.5% to 8.7%. Nagelkerke R2 is a modification of Cox & Snell R2, the latter
of which cannot achieve a value of 1. For this reason, it is preferable to report the
Nagelkerke R2 value. Considering this, the researcher concluded that the independent
race and motivation variables account for 8.7% of the variation in test outcome (see
Table 6).
Table 6
Model Summary for the Logistic Regression Model
-2 Log likelihood
26732.957a

Cox & Snell R Square
.065

Nagelkerke R Square
.087

Although the variables under study accounted for a relatively small proportion of
the variation in GED outcome, this result warrants further discussion. Although race and
motivation are statistically significant, they are not the major contributors to GED test
outcome. According to supporting research, additional variables, such as “level of
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preparedness”, “perceived stress level” and “age” should be taken into consideration to
account for a greater variation in GED pass/fail outcome (Neville, Heppner, Ji & Thye,
2004; Achieve, 2005).
This outcome indicates a weak correlation between the independent variables
(race and motivation) and test outcome. Furthermore, this reflects the overall poor model
fit. A poor fitting model with low R2 value and statistically significant parameters is an
indication that results of the regression analysis are to be interpreted with extreme
caution. It can be observed that the results of the chi square analysis are in line with the
results of the regression analysis- there is a statistically significant weak relationship
between the independent variables and GED pass/fail outcome. However, based on the
results of the study, it cannot be concluded that an individual's race and reason for doing
the GED test can accurately predict the likelihood of the individual passing or failing the
test. Overall, the model is still useful, but a better fitting model would more be more
likely to produce a higher R2 value and hence improve the predictive power of the
independent variables.
The analysis of the independent variables in the binary logistic regression are
reported in Table 7. The first column in Table 7 consists of the beta values. They are the
parameters coefficient and used in the model to predict the probability of an event
occurring. The second column consists of the standard errors. The standard errors are
used to calculate a confidence interval for each parameter, as shown in the last two
columns of the table. The third column consists of the Wald test values, which are used
to determine statistical significance for each of the independent variables. The statistical
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significance of the test is found in the "Sig." column. The "Exp(B)" column contains the
odds ratio for each independent variable. The values represent the change in odds of each
increase in 1 unit of the independent variable. In the final two columns, the limit
associated with a 95% confidence interval for the Exp(B) statistic are reported.
Table 7 Variables in Equation
Independent Variables

95.0% C.I.for
EXP(B)
B

S.E.

Reasons

Wald

df

Sig.

98.466

4

.000

Exp(B)

Lower

Upper

Reasons(1)
Personal gain

.237

.093

6.465

1

.011

1.268

1.056

1.522

.023

.092

.063

1

.802

1.023

.855

1.224

-.135

.114

1.404

1

.236

.874

.699

1.092

.355

.096

13.735

1

.000

1.426

1.182

1.721

1259.248

4

.000

Reasons(2)
Educational gain
Reasons(3)
Special requirement
Reasons(4)
Work related
RACE_DESC
RACE_DESC(1)
Blacks

.624

.183

11.644

1

.001

1.866

1.304

2.670

-.443

.183

5.873

1

.015

.642

.449

.919

-.256

.202

1.604

1

.205

.774

.521

1.151

-.068

.210

.105

1

.746

.934

.619

1.411

-.376

.201

3.492

1

.062

.687

RACE_DESC(2)
Whites
RACE_DESC(3)
Asians
RACE_DESC(4)
American Indians
Constant

The analysis established that a candidate’s race and motivation are statistically
significant predictors of the likelihood of a GED pass or fail outcome. Having a low R2
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value but statistically significant parameters is an indication that individually the
parameters may be good predictors but collectively they aren’t good predictors.
Specifically, race or motivation still provides information about GED fail/pass outcome.
To improve the R2 value additional relevant independent variables are needed in the
model. The results show that reason for taking the test has an overall statistically
significant effect on the participant’s pass or fail outcome on the test (Wald=98.466,
df=4, p < .000). Specifically, the odds of passing the GED test, for participants who take
the test for personal gain is 26.8% higher than those who take the exam for entrance to
the military. Furthermore, participants who take the test for educational gain have 2.3%
higher odds of passing the test when compared to participants who take the exam for
entrance to the military. However, participants who took the test due to a special
requirement were statistically significantly less likely to pass the GED test when
compared to those who took the test for entrance to the military (12.6% lower odds).
Individuals who took the test because of work related reasons have a 42.6% higher odd of
passing the test than participants who take the test to enter the military.
The results show that the candidate’s race has an overall statistically significant
effect on whether the participant’s pass or fail outcome on the test (Wald=1259.248,
df=4, p < .000). The results indicate that Black participants who took the GED test have
an 86.6% higher odd of passing the test when compared to Native Hawaiian or Other
Pacific Islander. White participants had a statistically significantly lower odd of passing
their test when compared to Native Hawaiian or Other Pacific Islanders (35.8% lower
odds).
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Summary
As previously stated, the primary goal of this study was to determine factors that
influence the pass or fail outcome on the GED exam. Identifying these factors could lead
to further understanding of the reasons for a decline in the GED participation and pass
rates with the release the first computer-based GED test (5th edition). This research study
focused on the significance of candidate’s race and reason for taking the exam on the
pass or fail outcome. In summary, the research study’s data findings point to the fact
there is a statistically significant relationship between a candidate’s race and reason for
taking the exam, and the pass or fail outcome. Furthermore, the analysis established that
a candidate’s race and motivation are statistically significant predictors of the likelihood
of a GED pass or fail outcome.
Additionally, the data revealed the pass rate for Blacks is approximately 25%
lower than for Whites and Asians. Correspondingly, the pass rate for Asians (22%),
American Indians (16.9%) and Native Hawaiians (15.6%) is higher than African
Americans. Lastly, the data revealed that the odds of passing the GED test, for
participants who take the test for work related reasons are 42.6% higher than those who
take the exam for entrance to the military. However, participants who took the test due to
a special requirement were significantly less likely to pass the GED test when compared
to those who took the test for entrance to the military (12.6% lower odds). Chapter 5
includes an interpretation of the findings and provide a concluding summary.

81
Chapter 5: Discussion, Conclusions, and Recommendations
Introduction
The primary purpose of this study was to determine if there is a statistically
significant relationship between the pass or fail GED outcome and a candidate’s race and
motivation for taking the GED exam. In addition, analysis was performed to determine
whether a candidate’s race and motivation could predict a GED pass or fail outcome.
This study contains information that could be helpful to GED educators and students for
better understanding factors that can influence student success and the learners’ and
educators’ needs.
This study focused on Georgia test takers who completed the GED exam during
the 2014 and 2015 test years. Secondary data were constructed from survey responses in
which test takers provided information about their races and motivations for taking the
exam. In addition, the TCSG recorded and made the test takers’ pass or fail outcomes
available for analysis.
Research Questions and Conclusions
Three research questions guided the study. The results and conclusions of each
question are discussed below.
Research Question 1
The first research question sought to test whether there is a statistically significant
relationship between candidates’ race and the GED pass or fail outcome, and the results
confirmed that there is a statistically significant association: χ2(4) = 1269.714, p < 0.05.
Since statistically significant associations are more likely to occur with large sample
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sizes, the effect size was examined to determine if the association observed is
meaningful. The results indicated a moderately strong association between race and pass
or failure outcome: Cramer’s V = .249, p < 0.05. Based on the test results, the null
hypothesis was rejected; there is a statistically significant relationship between the GED
pass or fail outcome and the candidate’s race.
Research Question 2
The second research question sought to test whether there is a statistically
significant relationship between a candidate’s motivation for taking the exam and the
GED pass or fail outcome. The results confirmed that there is a statistically significant
association between a candidate’s motivation and the GED pass or fail outcome: χ2(4) =
79.412, p < 0.05. The results indicated a weak association between motivation and pass
or failure outcome: Cramer’s V = .061, p < 0.05. Based on the test results, the null
hypothesis was rejected; there is a statistically significant relationship between the GED
pass or fail outcome and a candidate’s motivation for taking the exam. Lakens (2013)
asserted that statistical influence depends on the sample size of the study, the size of the
effect, and the significance criterion. Although the results were statistically significant,
the correlation was weak, suggesting that the statistical significance is more likely due to
the large sample size rather than a meaningful correlation. The low correlation may be
due to a weak measurement. In this study, a one-item scale was used to measure
motivation, and it could be that the concept of motivation to take the exam is a more
complex construct than a single-item scale could measure.
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Research Question 3
The third research question sought to test whether a candidate’s race and
motivation for taking the exam predicted a GED pass or fail outcome. The binary logistic
regression analysis established that a candidate’s race and motivation are statistically
significant predictors of the likelihood of a GED pass or fail outcome; however, they are
not the major contributors to GED test outcome. The results show that the participant’s
reason for taking the test has an overall statistically significant effect on his or her pass or
fail outcome (Wald = 98.466, df = 4, p < .000). There is a statistically significant weak
relationship between the independent variables and GED pass or fail outcome. The
statistically significant results are likely an artifact of the large sample size. The poor
model fit and weak R2 indicated the results of the binary logistic regression are not
practically interpretable. The analysis was consistent in establishing that the reason for
taking the test is statistically significant; in the chi-square test, the results were
statistically significant but the effect size was weak.
Interpretation of the Findings
The goal of this study was to evaluate the influence of a candidate’s race and
reason for taking the exam on pass or fail outcomes of the new computer-based GED
exam. Understanding the influence of a candidate’s race and reason for taking the exam
on the pass or fail outcomes of the new computer-based GED exam may reveal factors
that could help GED organizations improve the CBT pass rate. The findings of this
research were not able to definitively establish that candidates’ races and motivations for
taking the GED influence GED pass or fail outcomes.
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Overall, 66.3% of Whites passed, 40.9% of African Americans passed, and 62.9%
of Asians passed their GED tests. Additionally, 57.8% of American Indians and 56.5% of
Native Hawaiians passed. Notably, the observed number of Native Hawaiian or Pacific
Islanders and American Indians who passed or failed their GED tests was not statistically
significantly different than the expected amount, p > 0.005. These findings did reveal a
statistically significant relationship between pass or fail outcomes for all ethnicities
except Native Hawaiian or Pacific Islanders and American Indians. These findings were
not a surprise, as several researchers (see Arcidiacono & Koedel, 2014; Burgess &
Greaves, 2013; Próspero, Russell, & Vohra-Gupta, 2012) have focused on the ways in
which cultural and racial ethnicities affect academic performance. Those researchers
found that school quality, including the level of access to technology and qualified
teachers, contribute to student achievement disparity between minorities and their White
counterparts.
Significantly, the pass rate for Blacks is approximately 25% lower than that of
Whites and Asians. Arcidiacono and Koedel (2014) also found a disparity in education
success amongst African Americans, reporting that 6-year college graduation rates for
African Americans are over 20 percentage points lower than those of Whites. Additional
researchers have noted disparities in performance between African Americans and
Whites (Burgess & Greaves, 2013; Próspero, Russell, & Vohra-Gupta, 2012).
Arcidiacono and Koedel (2014) posited that the disparity between African American
graduation rates and Whites can be attributed to high school quality, school selections,
and pre entry skills. Pre-entry skills include technology readiness and other 21st century
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competences. Altering African-American school selections to align with qualitycomparable selections of White students can reduce racial differences in performance
(Arcidiacono & Koedel, 2014). Bohrnstedt et al. (2015) conducted similar research, but
focused on the impact of school composition on the Black and White achievement gap.
Keels (2013) argued that it is important to explore other success factors beyond prior
academic preparation to understand the reasons that contribute to racial or ethnic gaps in
education.
The findings of this study support existing research that there are multiple factors
that contribute to student performance. The study results did not establish that an
individual’s race or reason for taking the GED exam can accurately predict the likelihood
of a pass or fail outcome. Overall, the regression model used to predict GED outcome
was useful to some extent, as it reinforced the chi-square test in establishing that the
reason for taking the test is statistically significant. The model was a poor fit because
only one item was used to measure motivation. A better-fitting model would be more
likely to produce a higher R2 value and thereby improve the predictive power of the
independent variables. As student achievement is multidimensional, additional variables,
such as level of preparedness, perceived stress level, and age should be taken into
consideration in future research to account for more of the variations in GED pass or fail
outcomes. Adding additional variables would introduce a completely different model.
Again, one of the major constraints of using secondary data is the reliance solely on
secondary data, where certain variables were not available.
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The theoretical framework for this study is based on the theory of expectancy.
The modified expectancy theory regards an action as a means of obtaining a reward
(Tien, 2000). This theory posits that if a person does not value the long-term reward, he
or she will not work hard—in this case, to pass the GED exam (Beck, 2003). Since the
chi-square test showed there was a statistically significant relationship between a
candidate’s motivation and the GED pass or fail outcome, a post hoc analysis was
performed to identify the cells that contributed mostly to the significant association. The
chi-square study results show personal gain, educational gain, special requirement, and
work related reasons influenced participants test outcome and the results were not due to
chance.
The results show that the motivation reason for taking the test has an overall
statistically significant effect on the participant’s pass or fail outcome (Wald = 98.466, df
= 4, p < .000). The GEDTS should consider educating GED test takers on the possible
rewards of obtaining a GED. Nearly half of the test takers (47.8%) indicated that they
took the exam for educational gain; only 17.6% of the test takers indicated that a work
related purpose was their motivation for taking the test. Both the results and expectancy
theory supports the idea that students’ perceptions of the level of rewards affects their
motivations and outcomes. Considering the high odds of passing associated with
participants that took the exam for work related purposes, GED administrators should
spend additional time educating students on the work related rewards of passing the
exam.

87
Limitations of the Study
The primary limitations of this study relate to the instrumentation and secondary
data analyses. The instrumentation is limited by the singular analysis of only the GED
candidate’s motivation for taking the exam; there are likely other factors that contribute
to a test taker’s motivation for taking the exam beyond the noted reason. The analysis
revealed that the independent race and motivation variables account for 8.7% of the
variation in test outcome, indicating that the model is a poor fit. A model with a better fit
would be more likely to produce a higher R2 value, which in turn might provide evidence
of the predictability of the independent variables effects.
An additional limitation pertains to the participant pool being limited to Georgia.
Including additional states could produce a different racial and academic makeup, and
variance in the factors that influence pass or fail outcomes. Common Core state
standards have attempted to standardize K–12 schools across the country to prepare
students for college (Rotham, 2012), but despite these efforts, high schools continue to
vary regarding curriculum, technology, textbooks, and teacher credentials. Borhnstedt et
al. (2015) indicated that 26 states and the District of Columbia were planning to
administer some form of computer-based state exam in 2008–2009. This research further
demonstrates the inconstancy of curriculum and technology among states and school
systems.
Implications
This study was designed to explore the possible relationship between a
candidate’s race and reason for taking the GED exam and his or her pass or fail test
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outcome, to enable GED organizations to consider suggestions for improving test
preparation and increasing the number of test takers who pass. The study found a
statistically significant relationship between pass or fail outcomes for all ethnicities
except Native Hawaiian or Pacific Islanders and American Indians. These findings were
not a surprise, as several researchers (see Arcidiacono & Koedel, 2014; Burgess &
Greaves, 2013; Próspero, Russell, & Vohra-Gupta, 2012) have focused on the ways in
which cultural and racial ethnicities affect academic performance. Those researchers
found that school quality, including the level of access to technology and qualified
teachers, contribute to student achievement disparity between minorities and their White
counterparts. In addition, the results suggest that different motivational factors resulted
in higher performance.
This research affects social change by adding to the understanding of racial and
motivation factors that influence GED pass or fail outcomes. It also presents a data set
that shows a group with high odds of passing the exam for participants that took the exam
for work related purposes. Considering only 17.6% of the test takers indicated that a
work related purpose was their motivation for taking the test, it is recommended that
GED administrators spend additional time educating students on the work related rewards
of passing the exam. GED administrators, teachers, and students can combine their
efforts and use the findings of this study to improve outcomes on the new computerbased GED exam. Social change implications are that more examinees will be able to
pass the GED exam, attend college, and gain improved employment if they are properly
motivated to achieve success.
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For example, GED preparatory systems, educators, and administrators could
implement a formal orientation session to educate GED students on the various work
related, personal and educational rewards of passing the exam. In addition, implementing
remedial computer-based technology classes as part of the GED preparation process for
educators and students may help to close technology education gaps and support GED
success. The study found that different motivational factors resulted in higher
performance. During orientation sessions, administrators can emphasize the work related
benefits of passing the GED exam if they are unware. This insight could improve a
candidate’s awareness of these reward and in turn improve their motivation and
probability of achieving a pass outcome on the exam. The additional orientation and
training could improve preparedness of both students and educators and subsequently
promote positive social change by improving the test outcome.
Students’ ethnicity and access to computer-based education has a relationship
with the pass or fail outcome of the exam. On the new computer-based exam, the pass
rate for Blacks is approximately 25% lower than that of Whites and Asians. This
disparity in the pass rate can be attributed to multiple factors, including technology
access, technology readiness, and acute stress. Neville, Heppner, Ji, and Thye (2004)
posited that minority students can feel social isolation and stress, and feel more
negatively about their environment. Arcidiacono and Koedel (2014) found a disparity in
education success amongst African Americans, reporting that 6-year college graduation
rates for African Americans are over 20 percentage points lower than those of Whites.
Additional researchers have noted disparities in performance between African Americans

90
and Whites (Burgess & Greaves, 2013; Próspero, Russell, & Vohra-Gupta, 2012). An
instructor’s awareness of an individual’s computer skills and motivation may help the
instructor increase the test taker’s competence and determine effective means of
improving the test taker’s likelihood of passing the exam. This individual involvement
and increased engagement will be particularly helpful to at-risk minority students or those
without family support.
Students’ perception of the benefits of passing the GED is a strong contributor to
their perception of their likelihood of succeeding on the exam. As discussed in Chapter
2, the modified expectancy theory posits that if a person does not value the long-term
reward, he or she will not work hard, in this case, to pass the GED exam (Beck, 2003).
Nearly half of the test takers (47.8%) indicated that they took the exam for educational
gain. However, the odds of passing the test for individuals who took the test because of
work related reasons were 42% higher than those of participants who took the test to
enter the military, while the participants who took the test for educational gain had only
2.3% higher odds of passing the test when compared to participants who took the exam
for entrance to the military. Helping students to understand the work related benefits of
passing the GED exam could improve their awareness of this reward and in turn improve
their pass rate. In addition, implementing remedial computer-based technology classes as
part of the GED preparation process for educators and students may help to close
technology education gaps and support GED success.
These improvements could lead to an increased number of pass outcomes on the
exam and subsequently improve the lifestyles of GED test takers. GED graduates can
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demonstrate 21st century job skills, increasing their marketability and earning potential.
In 2013, the average earnings of high school graduates ages 25 to 64 were $30,000,
compared to $23,900 for high school dropouts and $48,500 for college graduates (NCES,
2013). Additionally, high school dropouts are more likely to be out of the job market
(42%) and unemployed (8%), compared to high school graduates (26% and 6%,
respectively) (Murnane, 2013). This effect has a residual impact on GED graduates and
their families. The current study is aimed at identifying influences that contribute to
student success on the new computer based exam. The positive residual impacts of more
students passing the GED exam include: higher wages, better job opportunities and being
better positioned to support their children in obtaining academic success.
Recommendations
The identified limitations provide opportunities for further research. The line of
questioning for GED test takers should be expanded to include perceptions of level of
preparedness for test, individual stress levels, and gender. The participation pool should
also be expanded to include other states, as limitations were associated with utilizing
secondary data only from GED test takers in Georgia. Arcidiacono and Koedel (2014)
conducted a study to examine the factors that might contribute to the disproportionate
achievement gap of African Americans in secondary education and found that a high
quality of education impacted completion scores. Each state has variations in quality of
schools, technology exposure, and curriculum, so expanding the participant pool to other
states would normalize the study outcomes. Future studies should include additional
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states and regions to provide a wider spectrum of the factors that influence the GED
exam outcome.
Based on the findings of this study, GED organizations, practitioners, and
administrators should focus more of their attention on understanding the motivational and
ethnicity influences that may improve GED performance. Get to know your students.
GED organizations should also incorporate career development orientations into the GED
process to best educate students and help them align their goals to achieve maximum
rewards from earning their GED credentials. This focus will result in positive social
change by allowing educators to better equip all GED test takers with the appropriate
preparation resources and awareness of future opportunities to motivate GED success.
Conclusion
This chapter discussed the results of the study, its limitations and implications,
and recommendations for practitioners and researchers. This research study utilized
secondary data to examine the influence of a candidate’s race and reason for taking the
test on the outcomes of the new computer-based GED exam. The Technical College
System of Georgia provided secondary data, including unidentifiable data for students
who had completed the GED exam between January 1, 2014, and December 31, 2015.
The expected outcome was an increase in awareness of the factors that influence a pass or
fail GED outcome to help to improve the number of people who pass the exam.
A chi-square analysis revealed there is a statistically significant association
between a candidate’s race and the GED pass or fail outcome. A second chi-square
analysis identified that there is a statistically significant association between a candidate’s
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motivation for taking the exam and the GED pass or fail outcome; however, this
association is weak. Finally, based on the results of the logistic regression analysis, there
is some tentative evidence that a candidate’s race and motivation are statistically
significant predictors of the likelihood of a GED pass or fail outcome. However, a weak
correlation was found between the independent variables (race and motivation) and test
outcome, indicating an overall poor model. The insufficiency of the model can be
attributed to a single item being used to measure motivation for taking the test. This
weakness is the result of utilizing secondary data in which students’ motivations for
taking the exam were identified from their answers to one question on a previously
completed survey. The research suggests that a replication of the study be performed with
more robust measures to provide better evidence that the independent variables (a
candidate’s race and motivation) predict a GED pass or fail outcome. Additional
variables, such as level of preparedness, perceived stress level, and age should be taken
into consideration in future research to account for the variations in GED pass or fail
outcomes.
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